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PRICE-ANDERSON ACT REAUTHORIZATION 


WEDNESDAY, JANUARY 23, 2002 

U.S. Senate, 

Committee on Environment and Public Works, 

Subcommittee on Transportation, Infrastructure and 

Nuclear Safety, 

Washington, DC. 

The subcommittee met, pursuant to notice, at 10:08 a.m. in Room 
406, Dirksen Senate Building, Hon. Harry Reid [chairman of the 
subcommittee] presiding. 

Present: Senators Reid, Jeffords, Inhofe and Voinovich. 

OPENING STATEMENT OF HON. JAMES M. JEFFORDS, U.S. 

SENATOR FROM THE STATE OF VERMONT 

Senator Jeffords [assuming the chair]. The committee will come 
to order. 

Senator Reid is on his way from the White House and will be 
here shortly. I will give my statement so we can have that out of 
the way while we await his arrival. 

I am pleased to be here this morning to hear testimony regarding 
reauthorization of the Price-Anderson provisions of the Atomic En- 
ergy Act. My good friend. Senator Reid, who is the subcommittee 
chair, has called this hearing and as I said, he will be slightly de- 
layed. 

Price-Anderson was enacted in 1957 as an amendment to the 
Atomic Energy Act. Its purpose was to ensure that adequate funds 
would be available to compensate victims of nuclear accidents and 
to remove the threat of unlimited liability that would deter private 
companies from engaging in nuclear activities. 

Price-Anderson is due to expire August 1, 2002. However, exist- 
ing Price-Anderson coverage for already licensed power plants will 
not expire since under the law existing power plants are covered 
for the lifetime of the facility. The Price-Anderson coverage we are 
talking about is that which will apply to any new facilities licensed 
after August. 

Nuclear power supplies are a very important part of our energy 
mix. In Vermont, nuclear power from the Vermont Yankee plant 
provides almost 30 percent of our electricity as well as providing 
electricity to other New England States. Nationwide, nuclear power 
produces 20 percent of the electricity used. As an emissions free en- 
ergy source, it has many benefits. 

However, nuclear energy is also burdened with serious concerns 
over waste disposal and safety. Price-Anderson acts as a means of 
encouraging the development of nuclear power and also sets a 

( 1 ) 
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framework for providing financial coverage in the event of an acci- 
dent at any of our Nation’s nuclear power facilities. Price-Anderson 
provides several important public benefits including simplifying 
claims in the event of an accident and providing for immediate re- 
imbursement in the case of an emergency. 

There are, nonetheless, a number of very legitimate questions 
about the appropriateness and the adequacy of this legislation. For 
example, how do we best ensure that companies have sufficient fi- 
nancial resources to pay the deferred premiums which are not due 
until an accident occurs but which form the bulk of the coverage 
amounts? Also, while the approximately $9 billion coverage per nu- 
clear accident that Price-Anderson would supply is high in terms 
of insurance coverage, is it sufficient to cover the actual public and 
private costs of a catastrophic nuclear accident? 

Price-Anderson was initially contemplated as temporary coverage 
to help a fledgling industry. Should that coverage now be extended 
indefinitely as some would suggest? Does this kind of insulation 
from liability with the Federal Government bearing responsibility 
for anything above the $9 billion per accident coverage unfairly 
benefit the nuclear industry over all desirable energy forms such 
as wind and solar? Is existing Price-Anderson coverage sufficient to 
cover terrorist acts? 

These are all very important issues and I thank today’s wit- 
nesses for sharing their time and expertise with the committee and 
I look forward to their testimony. 

Our first witness will be Mr. William Kane, Deputy Executive 
Director for Reactor Programs, U.S. Nuclear Regulatory Commis- 
sion, testifying on behalf of the Administration. Mr. Kane, please 
proceed. 

Senator Inhofe. I think it would be more appropriate to do our 
opening statements and wait for the chairman to arrive. 

Senator Jeffords. Yes, please do. 

OPENING STATEMENT OF HON. JAMES M. INHOFE, U.S. 

SENATOR FROM THE STATE OF OKLAHOMA 

Senator Inhofe. Thank you, Mr. Chairman. 

Last September when I added the energy bill that passed the 
House, H.R. 4, as an amendment to the Defense Authorization bill, 
a lot of people started screaming and got quite upset. I was trying 
to make the point that our reliance upon foreign sources for our 
abilities to run a Nation, to fight a war, is a national security issue, 
not an energy issue. This is not a new concept with me because 
starting back in the 1980s when Don Hodell was the Secretary of 
Interior and then later Secretary of Energy, we went around at 
that time and said why it is so critical for the United States to get 
in a position where we are not dependent upon foreign sources for 
our ability to fight a war. At that time, we were 37 percent depend- 
ent upon foreign sources. Today, it is 57 percent. So times have 
changed and it has gotten worse. 

I think we now realize we have to have the broadest possible 
based energy policy and that has to include nuclear, oil, gas, coal, 
sun, wind, conservation itself among others as a means of making 
these resources more available. 
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Currently, the 106 U.S. nuclear units supply about 20 percent of 
the electricity produced in the United States. Going forward into 
the future, nuclear energy must be a key component to any na- 
tional energy policy and the first step would be to reauthorize 
Price-Anderson. 

I would like to insert at this point in the record, the National En- 
ergy Policy Development Group’s findings and key recommenda- 
tions concerning nuclear energy. 

Senator Jeffords. Without objection. 

[The referenced document follows:] 
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Taking Stock 

Energy Challenges Facing the United States 



The U.S. economy spends an re 
liable and a/Tordabie ertetjp-. la 
the carnlr^ mointu. wrfaceaev 
end terlous ibry term energy 
challenger: elertrlc/^' shortages 
and disniptlom in Calttamia 
and the Mivt dramatic incteares 
In gasotlneprlca due to retard 
In* tmentorles. a strained sup 
pfy system, and amtinued depen 
dertce on foreign suppliers. 


mcricas curreni energy clielicng 
cs can be met with nif}idlv Im 
provli^ (ediiKihigy. dedicaled 
leadership. aiKi a compreiienBtve 
appixMc h lu ciiK energy needs. 
Our challenge Ls clear we iitust use lech 
nolcigy It! reduce demaiKl for energy, re 
pair aitd niakilain our energy kil'ra.stnic 
lure, and lnnea.se energy supply, loday, tlie 
Untied Stales remains tlic world's undispul 
cmI lechnological leader; bul recent events 
have denHiiKlralod dial we liave yet to inie 
grate 21st ccntuiy leduiokigy into an cner 
gy plan dial is focused on wise energy use, 
production. cflVinncy. and conscrvaiinn. 

Prices today for gasoline, boating oU. 
and natural gas are diatnatkally Idgla’i 
Uian they were only a year ago. In C'alifor 
nta. Iiumeowncrs. Iwncrs, and businesses 
face soaring elecirIcUy prices, rolling 
blackouts. irKreesIng llnancial turmoil. 
aiKl an uncertain energy future. Uur na 
tiuns dependence on foreign sources of oil 
is at an all lime high and Is expected lo 
grow. Current high energy prices and sup 
ply siKNiages are hurting U.S. aMtsumers 
and businesses, as well as their prospects 
for continued ccotKimir growtiL 

Our national energy policy must be 
comprehensive in scope. It naisl protect 
our environment . It must also increase our 
supply of domestic oil. natural gas. coal, 
nuclear, and renewable energy sources. 
Uur lailure over the past several years to 
nKidemize our energy Infrastructure the 
network of traicsmission lines, gas pipe 
lines, and oil rcrinedes tliat transports our 
energy lo cofstumers and converts raw ma 
tcrials into usable fuels Isa result of the 
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lack of careful planning and lack of a com 
prehenslve national energy plan. Ihe United 
Slates faces seiious cnerg>' chalksiges: elec 
iriclly shortages and dL^ptions in CalUcir 
nia and ebmvhcre in llie West, dtaniallc in 
creases In gEtsoUne prices due to record low 
inventories, a strained supply system, and 
continued dependefKO on tcircign su|iplicrs. 
Ihcse challengos liave developed from years 
of neglect and can oniy be addressed with 
the Iniplenientation of scmbkI policy. Ihere 
are no easy, short term sululkins. 

Uur increased dcpendent:c on foreign 
oil profoundly illustrates our nation's fail 
ure lo establish an effective energy policy, 
liclwccn 1991 and 2000. AmericaiB used 17 
percent inure energy llieii in die previous 
decade, while during llial same period, do 
mesllr energy production rase by only 2.3 
percent. Wliile U.S. produrtkMi of coal, nat 
ural gas. nuclear energy, and renewable cn 
ergy lias inneased somewhat in recent 
years, lltesc increases have been largely 
oflisct by declines in domestic oil produc 
lion. A.S a result. America lias met almost 
all of Its increased energy demand over the 
past ten years with increascxl imports. 

U.S. energy mnsurnptlon is prq^ted 
lo Increase by ahmM 32 percent by 2020. 

Unless a comprehensive national energy 
policy is adopted. Americans will continue 
lo feel tlic effoctsol' an inadequate elecU*! « 
cal transmission grid, a pipeline system < 
stretched to capacity, insufficient domestic | 
energy supply, and a regional linbelaiKe in ■ 
supply sources. It is important that we | 
meet lliese clialicngcs with a comprelien | 
slve energy plan llial lakes a long term ap 
proech to meclli^ our energy needs. I 
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California's Energy Challenge 

Recent and loondnft electricity black 
outs in CalUbmia dcnunslrBle the profalefn 
of ne^cting cnei gy supply. They also fore 
tell the consequences d' lalliiift to liiiplc 
nteni a long leim energy plan for our nation 
as a whole. Thougl) weather conditions and 
design flaws in Califoniiaseleclriclly re 
structuring plan contributed, the Callfonila 
electricity ciisils is at heart a supply crisis. 

Since 1995, California's peak summer 
dciiiaiKl for electricity Itas risen by at least 
5.500 megawatts (MW), wlillc In stale gen 
cfBtlon has failed to keep pace. California's 
generation shorttall did not stem from a 
lack of Interesi In building capacity. Since 
1997. power producers tiled applications to 
build an addlilone] 14.000 MW of new ca 
pacity in Califamia. 

In addilinn to a lack of rtew genera 
tion. a crucial transmission bolllonock in 
lie middle of the state called Path 15— 
prevents power in the soutli from being 
sliippod to the north during emergencies. 

Iliis year, reduced hydropowei* avail 
abiUly due to low rainfall. Iiighei* Ilian ex 
pected unplaiaed plant outages, and Ue fl 
nartdal problems of California's ulllil ies ex 
acerbated tJiis growing supply demand Im 
balance. As a result. CallTumia^ supply 
problem lumed into a crisis, resulting in 
aoerit^ electricity bills for liotnes and busi 
nesses and rolling blackouts. 

In pari due to the interconnected na 
lure of the western electricity grid. Califor 
nia's critical electricity shortrqtes have 
helped to drive up dectricily costs In the 
West. 

Unforiunaicly, there arc no sIkxi term 
solutions to long term n^lecl. It can take 
new power plants and trartsmission focill 
tics years to site, permit, and construct. De 
spite expedited federal permitting. Califor 
nia's emergency efforts to increase new 
generation by 5.000 MW by July appear to 
be fallbig sliorl. lr!ss than 2.000 MW of new 
gencralkm Is expected to be in place by 
summer. Hven wMli aggressive conserva 
lion measuies. peak deiiiaiNl tills summer 
is projected to outstrip supply by several 
tlK)usand inegawalt.s. Tlie California grid 


operator experts more ilian 30 days of 
blackouts. 

California ofneiak have warned that 
the crisis may last several years. Ihough 
California's efforts to increase generation 
may not suffice to prrneni blackouts lids 
summer, if continued and strengthened, 
they promise to limit llm duration of the 
crisis. 

Recomiuendatiuns 
it The National Bnergy Policy (level 
opnieni (NHPD) Group recammettds 
iliai the Presidcnl issue an Hxecutivc 
Order to direct all federal agencies to 
include in any regulatory action that 
could slgnificamly and adversely af 
feet energy supplies, distribution, or 
use. a detailed statement on (1) the 
ertcigy impact of' the proposed action. 

(2) any adverse energy effects that 
cannot be avoided sIkmiM the propos 
al be inq}k’ntenlc>d. and (3) allcma 
lives to the proposed action. The 
agencies would be direcicd to include 
tJiis statement In all submissions to 
die Offlee of Management and Budget 
of proposed regulatiorB covered by 
pjcecutlve Order 1 28i64>. as well as in 
all notices of pnipcjsed regulations 
publlsited in the Federal Register. 

Ik The NP.PD Group recommends that 
the President direct the executive agen 
cies to work closely with (Jongress to 
implement the legklallve components 
of a national energy policy. 

Conservation and Energy Efficiency 

Conservation and energy efllciency 
arc crucial components of a national ener 
gy plan. Pnergy efficiency Is the ability to 
use less energy to produce the »me 
amount of useful work or services, (kmser 
vailon Is closely related and is simply aslng 
lesscMicrgy. Improved energy efficiency 
aral conservation reduces energy consump 
lion and energy oasts, while maiiitafotng 
equivalent service in our homes, offices, 
factories, and automobiles. Greater energy 
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efDcierK'y IHpii tir United Stales reduce 
energy iiii|K)rts. tlie likelilHXHl of enetKy 
siRirlages. crtibsiofB, aitd (lie voblility of 
ciK?rgy pricvs. 

Over tile Iasi llaeedecTidesw tlie Unit 
«d Stales lias sifpiificariliy improved its en 
ei:^ efndeticy by developing and expaiHl 
iiig lire use of eiier:gy elTicienl leduKilugies. 
Aldtougfi uur ecuiioiiiy Ins by 1 26 
percent since 1973, uur energy use Ins in 
avased by only 30 pei-ceni Had energy use 
kepi pace with ecunoniic growdi, (Ik' na 
lion would Invecunsuined 171 quadiilliuri 
BfilisJi llternnl utiils (Rlus) last year in 
stead of 99 quadiiiliun Blus. 

About a diird to a Inlf of dicse saviirgs 
ivsulled fruni sliiflsin lire emnoniy, such as 
lire growdi of the seivice sector. TIr oclrer 
lialf lo two thuds ivsulled from greater en 
a-gy efllcieiKy. Technological iriqKove 
ineiits in esx^gy eflicietK^ allow cunsuiiKis 

10 et^oy mure energy services widiout cum 
ineiiBurdle iiHteases in energy demand. TIr 
lule at which diese effkierrey inqirove 
ineiMs are made varies over tinr. depend 
ing on ilr extent lo which factuis such as 
energy policies, researdi and develupiirni. 
prices, and market legulaliuns encimrage 
llr development of new. eflkienl products 
and cunsuiiri' oiveslmeni in llrse prod 
ucts. All increased rale of iiiqKovernenl in 
energy efTiciency can liave a large impact 
on errrgy supply and infrasinjciure ireds, 
ivducing tir need for irw power plants 
and utlri' eiwi^gy resouires, along with re 
duced stress on tir ener^ supply infra 
structure. 

Ixiad riHugrrirnl b dr abiiiy to adjust 
energy kuds to rrfkxi tiiirdkiir supfily cinrII 
IkNB IndrvayslHvi (ma direct apptnkfur 

11 xcKTvaih at can tser straiwd errr^ su|)f 4y 
markets fixa liiir. Over' tlx* knif^cr ittL tir alitl 
ih' In adJiLsl demand on an asrreded Ur^ can 
lx* an inqHNiaiM source of energy naerves re 
sukiig in kiwci emgy Ixis fcxpartic^xitirig 
irKlumers 

TlrimpsKl tint iriprcveriRfits inenngy 
efficinKy can lave on eingy supply finkecs 
grows over tinr. Klectriti^dciimdh project 
ed to rise by l.9petmKa>earova-dr irxt 20 
years, requiing dr addkkai of suitr 393tXI0 
KfA* of gnMalion capacity. At dr sanr dme. 


cf ngy cflkiaicy Is projected to onliuc lo Un 
prove between 2000 aixl ZDSOi Adeoeesc Inde 
mand than I S percent to 1.5 pcnxfa would re- 
duce dr need for rrw gcncraltrig capacity next 
year by about ZjOOO kfW. lodendtrig lint reduc 
tion over the next 20 ^oats wndd reduce dr 
nerd frr rrw gai u at xx i 1^ 60.000 to GGjnO M\V 

While dih pn^tkxi shows Itnl comer 
VBlion can help emure dr Unied .States has ad 
equate encr(Qr s^ipUcs 1^ the fLiture. k abo 
^KMs that cooHirvation akxr b not the an 
swir. Kven with rme ronservaden. Ur U.S. 
wil ired mext! energy sufiples. Ibday. new 
lerlmolpgits oiler rxsv oppexturdUes loco 
hance ewr cxrrg^' eOkierKy. As drse itrixulo 
^es iiiaikel acceptance, they wil hdpcri 
sure a relablc and aflbrdafalc errjg>' arvl etec 
trie power supply Icx' dr mlkxi 

Energy Merisity 

Ihecncf]!^ intcsBliy of tir Uii. cconcxTiy 
b mcBsixod by the anxxjiX of energy used to 
produce a dolar's wcxih oi j^oss dcxnestic 
predud . It rxivv lakes cxky abcul 5C per 

ctifX cd'thecxMxgyrcqufeed in 1970 u> produce a 

rigur«1-1 

U.$. Energy Dm per Capita and per Ooliarof 
GOP: 197^1999 

OndK 1910= 1) 


1.2 





1SID rs ao as ao ov ae 


TIa caregy Intenxty of ilu U.S. »coao«iy Is xweand by Ou 
amouni ef mvgy uaed h> produce a ikibr's worth cd grass 
dauKSilc product (GOP). By that yantaikk. U.S. mrgy in- 
Irmiydecinedsigntkanllybelwm 1970 and 1968. and 
has continued to declaw. altelieesIcMwrate. 


Suite aSOgivmiMrreiiwgy OnrgyMvmmn 
AXWWmDiM 


Measures of 
Hlectricai Power 
A watt b a measure of the 
amount of energy that 
can be produced during a 
specific period of tinr. 
ikkwHn(KW)> i.aii«ais 
1 megaNai (MM)*tmiicn wols 
1 ggxrall ((9(V)*1 hkon wstts 
1 tersMea (IWVl Bikcn wOb 


U.S. Energy Efnciem y 
Is Improving 
• New lioiite refrigeru 
tors now use about chm* 
third less energy than 
dry did in 1972. 

• New commercial 
f)uoivscc:nl liglilingsys 
terns use le» Ilian half 
llr etrrgy tliey dkl dui 
ing llr 1990s 

• Eederal buildings 
now use about 20 per 
cent less energy per 
sqtsae fexjt since 1905. 

• Industrial energy 
use per unit of cxilpul de 
dined by 25 percent 
from 199010 1999. 

• Tir drrnical Indus 
try^ energy use pei unit 
of output IsisdeijiiKd by 
lut^ily 10 percetg in llr 
past 25yeai‘s. 

• The U.S. govern 
nx'ia Isis reduivd its en 
eigy use in buildings 
over 20 percent since 
I1W5. 

• Tir amuuiM of ener 
gy lequiivd lo gerrrale I 
kikiwull Ixxir of electric 
ity lias declined by 10 
percent since 1980. 
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Uliat Causes 
Trausmission 
CcMistraints'^ 

When addWkmal elec 
trlcity flcAV from one 
area exceeds a circuit's 
capacity to carry that 
flow to anotlier artia, 
the overloaded circuil 
becomes congested and 
blocks a steady flow of 
power. To prevent 
transmission bottle 
necks, system opera 
tors curtail transactions 
between areas or in 
crease generalkin on 
tlic side of the con 
straini wliere the elec 
trlcity Is (lowing and re 
ducc general Ion on llie 
opposite side. Trans 
mission corsiraints re 
suit In price difTerences 
between regions lliet 
exceed differences due 
to line losses, because 
electriciiy can no long 
er How freely to the al' 
foctfxl area. 


Jt pfr*sJ/tg long <r/Tn etedrlcHy 
rtattmge ta to build enm^ new 
genenllen and tranmtaaton cm 
pmetty Id meet profeeSrd growth in 
dtmmnd. 


duMaiofGDPhxiiiy (T-fgiae I I) Tltbredui- 
IkNi baKif xitiilile (o iiripnmsJ niagy (fTickn 
cy, as MT.*! te (u stnKtiiral d«ngrs in th(^ecnn 
omy. paitkttlarly llieichlivtr decliir (rf* nngy 
iitfiyeavc indifitnui. 

ITv decliiK' in tlic naliuirs energy' buciBi 
ly aai’ieiaied between l999aiKJ iSIOO. a peiiud 
wIrmi laxrtrtgy 1141*1 (iive iiilustjies expert 
eticed rdpkl Tlixagy inktcsity is piufetl 
ed to cuMiiaKr to deiliiK* llriHif^i 2020 at aiiav 
enigL* lale of 1 .6 pueeiil a year. Tlife is a skiwer 
lale of decline ttBaiexperkiHed indx'^ 1970s 
aiKi curly I9MK wfikh was dBaaiieiia<d by 
liigh nicf gy prices wri a diift to less tningy 
iiiistsiw industries, 1x4 bainxr rapid rale of 
declix* iIeiii expeiieiKrd taiavcmge during 
dr* laiKT pwl of tiK* 1 9811s and dr l99Qs. 

Chalenges Confronting ElecfncHy $1^^ 

Our nation's electricity suftply Ins 
failed (o ker)) pace with growing detinnd. 
TItis unbalance is preceded (o petslsi iiiio 
lire future. Tlr adverse consequeiKts Inve 
manifested tlrtinelves nxisi severely in 
llte West, wirre supply siHniages inve led 
(o higli prices and even blackouts. In other 
regions. iriade(|iiale suiiply llirealeris ilie 
leliahility and arkaxialHiily of electric pow 
er; 

l.arge amiNiiMs of new generating ca 
pacily are slated fur ins(alla(i(.N) aiinind iIk* 
ouuiMiy fnnn 2001 to 20(H. However. Iliere 
is a geugiapliic intsnntcli between wtiere 
we will generate energy and wliere it is 
needed For example, little capacity is be 
ing added wlierc it is must needed, such as 
bi California aixl eastern New York. 



Fkxlridiy supply craKliikais in tlx* 
Srxillicast air expected to be ligl4 ii tlie 
sniianer of 2001 . tmich as tlKy liave txren llir 
previous two years. Hie Nttillirast may also 
fa(esup|>ly slsiilages. If llir temperatures of 
llir summer of 2000 IkkI been nom»l faltn 
Ilian unseastnatbly cool. New York and New 
linglaiid would most likely liavr experienced 
electrkily supftly slionfails and piice spikes. 
Critical supply piobk*ms could arise if llie 
weallwr ki tlx' siiiiviier of 2001 is utxisually 
wanri or if ptar it outages rise above average 
levek. 

Our nation's nxtst pressbig lung lenn 
electiidty clailleitge is to build eixxq^i new 
generation and traiisniissioii capacity to 
meet projected growth in ckmiuiHl Across 
llie cuui4fy. we are seeing Um.* same sigie 
dial California faced bi tlx* tnkl 1990s: sig 
luflcaia ecuiKxikc I'egulatury uixertainiy. 
whkli can result in iiudc^uaie supply. Tills 
level of uncer lainty can vary across lire 
cuuntiy, depending on stale and local regu 
laticHB. Of tite aptxnxbnalely 43.000 MW of 
new generaliiig capacity lliai power cornpa 
nies plaiiiK*d in 1994 fex' ccxistructiun from 
199510 1999. only alxiut 18.000 MW weie 
actually built. AlilMMigli plans liave been an 
THMiK-ed to buiki nxire capacity lliaii ilie 
amriliy will need over the next Five to sev 
en years, diis new coretniction assunrs 
market aixl regulatory conditioris titat are 
ixk yet assured Owe die icxi twenty years, 
die DriUed Stales will need 1 .300 to 1 ,900 new 
power pbtiLv wfiicli is tlie equivalei4 of 60 to 
90 new powei platxs a year (Figure I 9. 

But even with adequate gerurraiuig ca 
pacity. we do rick liave die kifiastiuctuie to 
ensure idiahle supply of electricity. Invest 
meiM in new iraieMnisskNi capacity lias 
failed to keep pace with giowdi in demaixl 
and with cliaiiges in die indieitiy'ssiriic 
lure. SiiKT 1989, electriciiy sales to con 
surners lave kicrea.sed by 2.1 percer4 aniMi 
ally, yet liaiMiibsiofi capacity Isb in 
aeased by only 0 8 percerM ainaially. As 
electiidty iixtikels Ix'cnfiK* iixire regional. 
(raiBrnbsiori coiislratiks are im|wding Ihe 
iTH)veincn4 ofelectiicily hudi wtdiki aixl be 
(vwvn regioiB. 

HxrpricespAeski die Midwest kidx* 
suriDixv of 1996 were in part caused by baia 
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men »ia kdo 

Ite iHtfon B going to reguire signionl new genenhen 
cwvXynOwwxiriKxlKades.OtfNBdingonatmeMl (he 
Unikd States wll need to buiU tetiraen 1.300 and 1 .900 new 
powir rlariK— or about ont MW power ptem a (well 
Scuce US. DqtvanentciCnvyf Owfg^'MtaniwKw 

mlssiuii astsdBlnls. wtiich Untied the rcgkm's 
itUlly b) Impurt decsrtdty freanoU nr regions 
al a titE <if htghdmiBiid. Iransmlssiai buole- 
nocks enrtributed to the hbrkauls in t'aHHunia 
over dE paei year, and have heoi a peisfeleril 
rausc of price ^kes In Nch' York City during 
peak defiiani. C'msuairis cat Nbm' tjif^and’s 
ahilly to knpori low coat piMer bom (ianada 
fould rate dectridty priexa dialng pcrkxfe of 
lilglidDfrnnd. 

tikictrkiy b a sccnrvtaiy souixx c^'enapy. 
jastcfakd ttvDUf^ the coreiaiiliian oT 
pviBiy snarxs (I'igue I 3). The lantpsl aware 
afU.S.ckxlrkilYpaif5aliunbcuaL fcilw\<edby 
nudearaEi^. natural gas. Iiydnupawer. ul. aral 
nunti^’diiipawer nswvable emgy 

Coal 

(xial b Amerka s niosi abundant fuel 
sotare. Ihe United Stales Itaaa ZSOyesar 
supply of coal. Over 1 bilkm tons of coal 
were produced in 2S stales in 2000. About 
99.7 pcroenlof US. coalproductiun bcon 
sunwd dumcsticaly. >v1lh electricity gawsB 
lion accounting for about 90 percent of coal 
consuiiiplIoiL 

After peaking in 1982. coal prices 
liave generally declined. Ihb trend Is pro 
Jected to continue through 2020. reflectlrtg 
an expanding shift Into lovkercost western 
coal produrtkM) and substantial increases 
in productivity. While coal is expected to 


remain tlie dcMtiinanl fuel in meeting in 
creasing U.S. electricity dcrtiand through 
2020. energy policy goab natst be carefully 
liMcgiBled with envirofanaitBl policy goals. 
The Clean Air Ad Ainendinentsuf I990and 
lelaied state rcgulallais require efedriclty 
generators to reduce enibskiis of' sulfur di 
oxide and nitrogen oxide. 

Nuclear Energy 

Nurleer cncigy b tin seen k 1 largest 
source f20 percere) of Uik eledriclty genera 
tlofL Nuclear powr b used exclusively to gerwr 
ale cfectridty. Nudear petwer has nunc cd'thc 
er ntelons asstxiialcd wkli coal aid fps pnver 
phnts. bKiudipg nfuogen cwkles. sulfiir dkixkle. 
mercury aid caibun dkixlde. Cents of efectridty 
p^netBtkmtiyraKiear plans cimpare favnably 
with dE costs of gmeradoii by other sources. 

While the nurrber tjf nuclear pbnis has 
declined due to tetiremGnt& nuclear electricity 
geiEral ion has steadily Inmsned In recent 
years. Several factors lievc oealrd a more fa 
vtxaMc environment for nucktar energy: safe, 
standaidiad plant designs; an impraved U 
censing process: eRiectlvc saft^ ov’cis^t by 
the Nudear Kegidatory Conanisian (NRC): 
the advent of new tcdvwlogics; and tmccnaki. 
volatile natural ^ prices. 'Ihb more favorable 
cfTvironnicrN lias resulted in kHreased re tt 
censing of nudear plants and the cxwtsolida 
den of several plants in UEliands of fewer, 
more experienced operators. 

Hgure 1-3 

FtMl SourcM for Eloctricity 
Gmm^Um in 2000 
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Anwriaan mv/tW tUf^i 
wlntrr M a ra- 

MtbofsHaqt tmrttnat tn nasunt) 
gatprlcas. 


Tlie tHtcImi Itidintry Is rknely i^egii 
IhImI by the NRC, wlilcl) provides over 
sIgiM ofllie operaikvi and nnlnienai»ceof 
lliese plants. This oversight Inchides a 
cnniprelimilvp hisperilon |imgi-ani lliat 
Focuses on the most significant potential 
risks of |>laiM ojierallom, aivl Features Full 
lime resident inspectinsat encti plaiM. as 
well as reginrwl Inspectors with sfiecial 
l/ed expertise. In addition to rigorous In 
spectlon rrlierta, the Insiallatlnii of new 
design Featives. Impmventenis Innperat 
Ing experience, nuclear saFeiy research, 
and o|K<fator training Itave all contribiiied 
to the nuclear Industry's strong safety 
record. 

An iniptxiani challenge to the use of 
nuclear energy Is ilie Issue of safe and 


timely long term storage oi' spent nuclear 
Fuel and high and low level radioactive 
waste. Currently, no plans exist to constnicl 
any new nuclear plants. However, due to 
more favorable cnndltkms. the decline in nu 
clear energy generation lias not been as rap 
Id as was predicled only a few years ago. as 
evidenced by Increased re licensing. 


Natural Gm 

Natural gas Is the third largest source of 
U.S. electricity generation, acrounilr^ for IG 
percent of generation In 2000. Under cxlsllng 
policy. iiBtiii'al gas generating capacity Is cx 
peeled to constllulc about 90 percent of the 
prp^ted iTKrreasc in electricity general ion 
betM'Gcn 1999 and 202D. i'lectriclty generated 
by natural gas Is expected to grow to 33 per 
cent In 2020 a growth driven by cfeariclty 
restructuring arvl the economics of natural 
gas power plants. Lower capital costs, slurtcr 
oorislructlon lead times. liiglicrelFIcicrKics. 
arxl lower omissions give gas an advantage 
over coal and other' fuels for new gcreration 
in iiKXit regions of the country. 

However, natural gas Is not Just an 
electricity source, h Is used in many difler 
enl ways, includlt^ as vehicle fueL as Indus 
trial foci, and in our homes. In addition, riel 
ural gas Is used as a Fccdslock during the 
manufaclurit^ process of such products as 
chemicals, rubber, apparel, furniture, paper, 
clay, glass, and other petroleum arxl coal 
products. Overall, natixal gas accounts for 
21 percent of total U.S. enetgy consumed 
and for all purposes 27 percent of domestic 
energy produced. 

fciighty live percent of total U.S. nat ural 
corBumplion Is pnxluced domestically. 
The impon share of cutisumpllcxi rose from 5 
percent in 1987 to IS percent in 2000, and net 
imports liavc comprised moie tlian 50 percent 
ofthe growth In gas demand since 1990. Cana 
da. with very large gas supplies arxl easy pipe 
line access to litc lower 48 states, accounts for 
nearly all U.S. natural gas Impcxis. UnUke oil. 
aloKsl all natural gas Is pnxluced and sold 
within the same region. IhereFore. prices are 
determiiKd by rc^lunaL rather than global. 
markeXs. 

In 2000. natural gas priccts moved 
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shaq>ly higher a^ter liReefi years of j^netaliy 
llal prices. I'Uiures prices sui;ged by 320 per 
cent in 2000 (o an all time high of S9.98 per 
million Bius in late (Jocember 200Q nearly 
rive limes higher than the $2.05 per million 
blu average from 1991 lo 1999. V/hile prices 
liave declined since Ihe beginning of 2001 . 
Iliey remain much higher than recent levels. 

Between 2000 and 2020. U.S. nalural 
gas dcnierKi is projected by die Energy Infor 
matlon Admlnistralkm to irKxcse by mace 
titan 50 percent, from 22.8 (o 34.7 trillion cu 
bic feet. Others, sudt as Cambridge l*itcrgy 
Research Associates, expect gas consump 
lion to Increase by about 37 percent over 
llial period. Growth Is prci^cled in all sec 
tors industrial, commercial, resideiMial. 
transportation, and electric generation. More 
titan half ol'ihe increase in overall gas con 
sumption will resuk lirom rising demand for 
electricity gcmalion. 

Although high natural gas prices have 
negative effects on consumers, businesses, 
industries, and the cctmomy as a whole, lltey 
also promote more rapid dc;vclopntcnl and 
adoption of new energy cflVicnt tcchnolo 
gies, investment In dtetrlbulion systems, and 
greater iiivcslment in exploratjon and devcl 
opmeiN. Altliough Itiese market responses do 
not occur rapidly enough to prevent neat 
term price spikes, over time, lliey help lo 
Itold down prices. 

Asa result of llte sharp Inaeasc in natu 
ml gas prices, many consumers received liis 
lorically high utility bilk this winter. The price 
spike lias lied a particularly severe Impact on 
low Income cansumers who use natural gas 
for heating. In recent mnnllis. 5 million con 
sumers have applied for lerieral and stale as 
stetano! to pay their Itealing bilk an in 
crease of I mllHon consumers over last year. 

The prc^ctod rise In domestic natural 
gas production from 19.3 trillion cubic feet 
in 2000 to 29.0 irUlkm cubic leei in 2020 
may nol be high enough to meel projected 
demand. In tlie nesar term, Inrremcnlal pro 
duclion of natural gas is expected lo come 
primBrlly from unconventional sources in 
tlie Rocky Mountain. Gulf Coast, and mid 
continent regions: tlie North Sbpe of Alas 
ka: and the oikliore Gulf of Mexico. On 
shore federal lands currently contribute 


about 10 percent of U.S. productktn. and 
federal offsliorc production contributes 
about 26 percent. 

The nicKt significant long term chal 
lenge rehling to natural gas k whether ad 
equate supplies can be provided to meet 
sharply increased prc^cied demand at 
reasonable prices. If supplies arc nol ade 
quale, the high natural gas prices experi 
enced over the past year could become a 
continuing problem, with consequent kn 
pacts on electricity prices, home tiealing 
bilk, aixl the cost of Industrial production. 
Tlipse concerns will redouble if policy de 
clsions sharply reduce eleciricity genera 
Ikm by any other source, since It k doulM 
ful that itatuial gas electricity gcncralkm 
could cxparKl to lire extent necessary to 
compensate for that loss of generation. 

To meet this long tcitn ciiallet^. the 
United Stales not only needs to boost pro 
duetkm. but also must ensure that the nai 
ural pipeline network k expended to 
Ihe extent necessary. For example, al 
though nalural gas electricity generation in 
New Itngland k prodded to Incrcrasc by 
16.000 MW through 2000. bottlenecks may 
block the transmission of necessary sup 
plies. Unless pipeline consiralras are olimimi 
ed. dey wil oakribulc lo supply shortages and 
high prices, arri will inqx<de f^owtli in elecuici 
ty generatioa 

Hydropow w t 

Hydropower k the (luutlli largest 
source of U.S. electricity generation, ac 
counting for about 7 percent of total gener 
alion in 2000. In some regions of tlie coun 
try, such as the Northwest and New York, 
hydropower makes a much bigger conirl 
bulion toclectriclly generation. Altliough 
tlie Linked States k second only to (.lanada 
In hydropower generation, hydropower 
generalloti has remained relatively flat ki 
tlie Linked States for years. 

Hydropower has significant environ 
mental benefits. It k a form of low cost 
electricity generation tliat produces no 
ernksions. and It will continue to be an im 
purlani source of U.S. energy for tlie fu 
lure. Given tlie potential Impacts on fkh 
and wildlife, however, it k iniporlant locf 
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Hyjkvpo^vrr ts ttie/aunh Au^^nr 
Munv of V.S. ehetrteily genera 
lion. The moat signiHamt cbaS 
tenge canhontlng tbu sourre of 
energy it rrgubuoiy unaertotniy 
iqpirdltg the MenI ttcenstng 
pnctoo. 


fkrlcntly and ellectively intcj^rate national 
intcr€ 2 sls In both ihMuibI resource preserva 
ikHi and erivirunnteiilal protection willi en 
erfty needs. 

There are two categories of hydro 
power projects In llie Unhod States: (I) 
tliose operated by lederal electric utilities, 
such as the federal power marketing ad 
mlnisiralioiks (Bonneville. Western, SoiMli 
western, and Southeastern); and (2) llie ap 
proximatdy 2.6(M) non federal hydropower 
dams lirctKixl or exempted by the hedcral 
Knergy K^latory (Commission (FKRC). 
The rcdcrBl utilities have large hydropower 
systems operated by the Bunuu of Hecla 
mation and Army Corps of tCnginccrs, and 
play an important role mcctltig electricity 


dcmarHl. especially in the Nonlnvest and 
tlie West. Hydropower projects operate 
with multiple purposes, such as electricity 
generation, flood control, navigalion. and 
Irrlgalinn. 

Although most potential Tor hydro 
power lias already been devckiped, there Is 
some undeveloped hydropower capacity in 
Ute United States. Much of this rapacity 
cxMild be expanded witlxiut constructing a 
new dam. 

The most signlDcanl challenge con 
Trontlng hydropower is regulatory uncer 
tainly regarding the federal licensing pro 
cess. The process b kwig and burdensome, 
and decision makli^ authority b spread 
aaoss a range of iederal and slate agencies 
diarged with prumotir^ dUTerem public 
policy goeb. Kelurms can improve the hy 
dropower Ucensing process, ensuring bet 
ter public particlpatinn. ensuring tliel eflec 
live flsli and wlkHifc conditions are adopt 
ed. and providii^ interagency resolution 
before conniefing mandatory license condi 
tkms are presented. The licensing process 
needs both administrative and Icgblalivc 
refonns. In addition. FERC should be cn 
couraged to adopt appropriate dcadllrKs 
for its own actions during the process. 

0(1 

Oil accounts for approxlmalely 3 per 
cent of eleciriclly generation. UU b used as a 
primary source to fire electrlcliy genemikm 
plants In some regions. Spccllicaly. oU b an 
Important source ol' electricity in Hawaii. 
FlorklB. aixl some nnrtlieastefn states. Oil 
tan abo be used an addiiicnal source of fuel 
for dcctrlcMy gcncialicn in plants ileal can 
use either natural gas cr oil However, elec 
tricky gcncratioii from oil b projected to dc 
dbu loabouloneliairQfone percent of total 
electricity gcneralkm 2020. 

Renewable Energy: A Crewing Resource 

Renewable ertergy IcKhnologiGs tap 
natural Hows of energy such as water, 
wlrtd. solar, geological, and biomass sourc 
es to produce electricky. fueb. and heat. 
Non liydropowcr renewable eleciriclly gen 
eration b prujccled to )kow at a faster rate 
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(Iian all othnr generation sourcG&. except 
natural gas. i’ticsc sourres of energy are 
rorainuously renewable, can be very clean, 
are donxstically produced, and can gener 
ate ItHxime for faimcrs. landowners, and 
others. Although its production costs gener 
ally remain higher titan otiicr sources, re 
ncwable energy Ins not expertertoed llie 
price vobMiUly of otltcr energy resources. 

Non liydropower renewable energy 
sources cunently account for only about 4 
percent of total energy consumption and Z 
percent of total electriclly generation. Ihe 
sources of non Itydropower renewable elec 
trkrity generation are biomass (the direct 
combustion ol' plant matter and ot^nic res 
Idues, such as municipal solid waste use): 
genthermal (use of naturally occurring 
steam and Iiot water): wind: and solar. Bk> 
mass aixl gcotlxnnal accourM Ibr most re 
newablc electricity generation. 

The most important long term chal 
Icngc lacing renewable energy remains cco 
nomic. Renewable energy costs arc often 
giealcr tlian those of other energy sources. 
However. Uiesc costs have declined slerply 
In recent years, due to improved teduKilo 
gy. If this Ireixl curMinues. rei»evvablc ener 
gy growth will accelerate. By 2020. non 
hydiopower renewable energy is expected 
to account for 2.8 percent of total eleclrlci 
ty generation. 

TrarKportation Energy Needs 

oil is llie nations largest source of 
primary energy, serving almost 40 percent 
of LI.S. energy needs. In 2000. the United 
States consumed an average of I9.S mlllkin 
barrels of oil every day. I ransportation fu 
els account Rm' about two thirds of our oil 
consumption, and tlie industrial sector fur 
25 percent. Residential and commercial 
uses, such as heating oil and propane tm 
pcxlaitf liicds in the Northeast and Mid 
west account fur most of lie rest. 

The share of oil in US. energy supply 
has declined since the early 1 OTQs. the re 
suit of growth in other fuch. particularly 
coal and nuclear. Per capita oil coreump 
lion, which reached a peak in 1 978. lias fall 
en by 20 percent from tlral level (Figure 1 4). 


Figure 1-4 

U.S. Per Oil 
Consumption: 1970-2000 
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Iti 2020. oil is prq^ctcd lo accouni Ibr 
roufthlylhc>sameshareofll.S. energy con 
surnptkm as tl dots today. 

Itic United Slates lies txwn a net Im 
porter of energy since the tOSOs. and Uii. 
dependence on imports lias f^own sharply 
since 1985 (I'igure I 5). loday. oil accounts 
for 89 parent of' net U.S. ertogy imports. 

Net oil imports account for ncist of tlie rise 
In energy imports since the ndd I S80s. and 
liave grown lium about 4.3 million barrels 
per day (lipd) In I98S to 10 million bpd ki 
2000. 

Woi'ld oil prices have been marked by 
notable price volatility over tlie past sever 
al years. For example, ilte average initial 
purchase price of cnide oil rose from $8.03 
a barrel In IhKrember 1998 to $30.30 a bar 
rel In November 2000. Spot prices rose 
even higher. This dramatic price swing was 
tlie product of several cnents. A scries of 
prcxluclkm cuts by the Urganizalion of Pc 
iroleum blxporling Countries (OPtlC) in 
1998 and 1999shivply curtailed global oil 
supplies. Al the same lime, rebounding de 
mand for oil in Asia Tollowlng roughly two 
years of ccortomic weakness, and rapid 
economic growth In the United States 
boosted oil consumption and squeezed 
supplies even further. By September 2000, 
oil prices peaked as markets laced limited 
supply of crude and petroleum products 



OumMicoZ/si^ipfy-fjtnttMte Memunf untrtsti'vmOMe^Andin&MMrueTun'cha/ltngfSM/VMUirssrd. For 
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alwad of tite wkiler season, vvlicn demand 
Is typically higher. In December 2000, oil 
prices fell after the market absorbed the Im 
pact or a series of OPEC production in 
oeascs. 

Ibis rcrem price volatility illitstralcs 
iIk cflecl of kntennitlent market power ex 
erted by cartel behavlnr In a glohal petro 
Icum market. Moreover, prices are set in a 
market where supply Is geographically con 
centrated. Almosi two thirds of world prov 
en reserves are in the klkidle East. Else 
where. Central and South America account 
for 9 percent: Aliica. 7 percent: North 
America. 5 percent: Eastern Europe and the 
fanner Soviet Union, 5 peircnt: the rest of 
Asia, i percent: and Weslem iuuope. 2 per 
cent. OPEC's Itugc oil reserves and pruduc 
lion capacity and its periodic efforts to In 
Ducnce prices add to volalUity In the mar 
kel. 

Oil prices are expected to remain high 
llirough 2002. alfecling Uie cost of Iranspor 
tallon. heating, electricity gcixtrallon, and 
industrial production. High oil prices moan 
high prices for petroleum products, such as 
gasoline, diesel fuel, healing oil. propane, 
and jet fuel. The summer 2001 base cj»«iP av 
erage gasoline price iirom the Department 
of Energy Short-Term Energy OuUook is 
$I .49 per gallon. However, prices have risen 
more rapidly than aiMkipatcd since the re 
port’s refease. and a much IWgher summer 
average in the range of SI .50 to SI. 65 per 
gallon is likely. Some aieos have already ex 
pcrienced gasoline prices above S2.00 per 
gallotL Gasoline inventories going into the 
driving season arc projected to be lower 
titan last year, wliich could set tlic stage for 
regional supply problems llial once again 
create signlftcant price volallllly in gasoline 
markets. 



Price VoUUlity m Gasolme Markets 

During the early summer of 2000. low 
inventories set the stage fur a gasoline price 
run up In the Midwest. Several pipeline and 
leflnery problems sent marketers scram 
bliiig for llmiled supplies of botli refotTiiu 
lated gasoline (REG) and convenllonal gas 
ollne. driving prices up rapidly. In Chicago, 
llte spot price for blend stock far REG. ex 


eluding ethanol, doubled in about six weeks, 
from B3 cents per gallon on April 25 to $1.65 
on June 7. Spot prices then fell hack over 
Ute next ftvc weeks to 84 rents on July 12 as 
extra supply began arriving. Retail regular 
grade REG prices In the Mklwesl rose from 
$1.47 on April 24 to Just over $2.00 per gal 
Ion on June 19. before falling back to $1.43 
by July 24. showing tlie typical tendency of 


Befauvr ttif UnUal Stairs is a 
maitvr oil prodxteiag rrgion. 
pmhiction emts arr ofim hlg/irr 
than in forrign countrits. 
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retail prices to lag spot price diBi^tcis. 

Rellncrs foce additional dialicngcs as 
a result of various state and local dean fuel 
requirements Ibr dksllrKl gasoline blends 
<*boutlque luels*). These diflerent require 
merits sometimes make U difflaik. If not 
Impossible, to draw on gasoline supplies 
from nearby areas or stales to meet local 
needs when the normal supply is disrupted. 

In 2000. very low Inventories of gaso 
line and otlier refined products on the U.S. 
Bast and Gulf roasts increased the mar 
ket s susceptibility to cxlerml shocks, such 
as operating problems in reflnei ies or pipe 
lines, or short term surges in dciiiand. Last 
winter. Iicatlng oil prices were at neat' 
record levels. During 2000. tlie federal gov 
emment reduced the vulnerability ol' llic 
Noriheast lo lieeling oil sliorlages. such as 
tluse experienced in January 2000. by cie 
ating a 2 million barret heating oil reserve 
In New Jersey and Connecticut. 

Because the Dnited States is a mature 
oil producing region, production costs are 
often Ngher titan in foreign countries, par 
llcularly OPEC countries. In addition, ac 
cess to promising domestic oil rescrvfs is 
limlled. US. oil production in the lower til 
states reached its peak in 1970 at 9. 4 mil 
lion bpd. A suige in Alaskan North Slope 
oil production beginning in the laic 1970s 
helped posipono the decline in overall U.S. 
production, but Alaska's production 
peaked in 1988 al 2 million bpd. and fell to 
1 milllofi bpd by 2000. By Uten. US total 
oil output had (alien lo 5.8 million bpd. 39 
percent below Its peak. 

By 2020, US. oil production is pro 
Jected lo decline lioni 5.8 lo S.l million 
bpd under current policy. Tknvever. oU con 
sumption is expected lo rise to 25.8 million 
bpd by 2020, primarily due to growth In 
consumiMlon of transportation fuels. Given 
existing law. production fiomoirshnre 
sources, particularly llie Gulf of Mexico, is 
predictcxl lo play an increasingly important 
role in the future, accounting for a project 
ed high of 40 percent ol' domestic oil pro 
duriion by 2010. up from 27 pcrccni texlay. 
ledmolngical advanccLs can mlllgato the 
decline in U.S. oil producikm by enhaneir^ 
recovery from domestic oil reserves and 


lowering production costs. 

Our projected growing dependence 
on oil Imports is a serious long term dial 
lengc. U.S. economic security and itial of 
our trading partners will remain closely 
lied lo global oil market developments. 
Without a change In current policy, the 
sliare of US oil demand met by net im 
pmts Is projected to Increase from 52 per 
cent In 2(Xn to 64 po^reni In 2020. By 2020. 
the oil for nearly two of every iliree gallons 
of our gasoline and Iwatlng oil could come 
liYHii foreign counuies. Ttic sources of this 
imported oil have changed considerabty 
over the last thirty years, with more ol'tiur 
imports coming from the Western 1 Icmi 
splicrc. Despite progress in diversifying 
our oil suppliers over tlic past two decades, 
the U.S. and global econcMnies remain vul 
nerablc to a major disrupt km of oil sup 
plies. 

Ilic Strategic Petroleum Reserve 
(SPR). llie federal government's major tool 
for responding to oil supply disruptions, 
has nut kept pace with the growth In im 
ports. 1 he numbc?r of days of net oil import 
proteetkm provided by the Reserve de 
dined from 83 days of imports in 1992 lo 54 
days of imports today. Net domestic oil Im 
poris have increased significantly since 
1992. while the SPR s oil inventory actually 
decreased. 

Domestic oil supply cannot bo in 
crcasicd unless several access and inlia 
structure cliellenges arc addressed- U.S. re 
lining and pipeline capacity has not kepi 
pace witli increasing demand for pctroleuni 
prcxlucts- Unless clianges lake place, the 
net effect will likely be increased Imports, 
rcgionalty tight markets, and drcumslanccs 
in which prices for gasoline, heating oil. 
and otlier products rise Indcpendenily of 
oil prices. 

Greater price volatility for gasoline, 
diesel fuel, heating oil, propane, and jet liiel 
is likely lo become a larger problem over 
time, unless additional refining capadty 
and expanded dtetributlori Infrastmcture 
can be developcKl al the same Hme cleaner 
products are required. Increasing domestic 
oil production and reducing demand, par 
llcularly fur U'anspoiialion fuels, will re 
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(piiir fiduplkM) uT a (viiiprt'lMisivr tialkHn) 

WK'fRy piilit7 

Alt. 

DfVtfkifinH'tM uf akmiiilivr fuels sucii 
in HltaiM)! and odier bktfueb (liqiik] fiiHs 
(ferived fnwn tagaiiic irialter. Mich as 

tiHdiial {^. atal elmiiidly, (Wi liHp 
divei'xjfy (In* (ti«ts)MMlalMMi sector dial is so 
irliaiM on oil. 

HdiaiNd, a biofuel based (hi starch 
cixips sucli as <xjni. is already making a sig 
nificaiil aiiMribulion to U.S. eimgy securi 
ly. dbplariiig imae oil (lian any iMlri aIttY 
native fuel Ollitii' biofuels, such as biodie 
sel. vdik'h can l)e made fixjiii soybean, 
i'aiiuta uiK animal fats, and vegetable uib. 
aie making an increasingly impurfant con 


trlbutkMt 

Ihc success of llio federal allcrikalive 
fuels piogram Itas been Ikniied. however. 
The program focuses on niondallng lluM cer 
taki fleel operators purchase alternative fu 
eled vehicles. I he hope was that this vehi 
cle (MirrliBse mandate would lead la ex 
parvled use of alternative fuels. Ihal cxpec 
latkin has not been realized, since most 
fleet operators purchase dual fueled vehi 
cles dial operate on pelroknim motor fuels. 
Keliirnis to the federal alternative fuels pro 
giam could promote alterrallve fuels use. 
sudi as expanding the development of an 
alternative fuels infrastructure. 


' file NhPU Croup recommcrwls that Ihc l^resldent issue an l-Jiecudvc Order to di 
red all lederal agencies to irKlude in any regulatory action that couM sigriUlcanlly and 
adversely affect energy supplies, distribution, or use. a detailed statement on: (1) the 
energy impact of die proposed adion, (2) any adverse energy effects dial carmut be 
avoided sfiould llio proposal be impIoiiKYilcd. arxl (3) altcrnallves to the proposed ac 
Ikm. file agencies would be directed to include this slaUYncnt In all subnitsskMei to Ihc 
Office of Management and Hudgel of proposed rcgulalloiei covered by lixccutivc Or 
dcr 1 2SGC. as well as in all notices of proposed regulatkMis pubILsJied in ilw I'cdcral 
Ncgisicr. 

■ fix* N[‘.PO Group reronimends that the President direct die executive agencies to 
work closely wkli Congress to impIcmerM llie legislallvc components of a national en 
ergy policy. 

■ fix* NPIPO Group rccommerxls to the Pntskleni that the NKPO Group continue to 
work aixl meet on the Implenienladon of tlx* National Frwrgy Policy, and to explore 
other ways to advance dependable, affordable, and environmentally responsible pro 
dud km and dLstribuikm of energy. 

A/aie: Alt rtrammfrtda//Mts In this report ate subfeci lo execuikui In accordance with appllca 
ble law. Legislation weuA/ be sought i»Ae/e neecM. Aiso, any recommendations that invotve 
foreign countries would be executed In accordance with the customs of international 
relatioits. Inchtditgappeoprlaiedlidomaiicconsuhaiioih 
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Senator Inhofe. I have also noticed attitudes changing. I can re- 
member back when people were marking in protests at various nu- 
clear opportunities they would see and now they realize all of a 
sudden that each year the U.S. nuclear powerplants prevent 5.1 
million tons of sulfur dioxide, 2.4 million tons of nitrogen oxide, 
and 164 million metric tons of carbon from entering the Earth’s at- 
mosphere. Furthermore, as a former insurance executive, I think 
Price-Anderson as an insurance program is a good deal for the pub- 
lic. For over 45 years, we have seen this provide immediate and 
substantial private compensation to the public in the event of a nu- 
clear accident, the case in point being Three Mile Island, how well 
that went in terms of compensation. It provides coverage for pre- 
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cautionary evacuations and out of pocket expenses, it has reduced 
delays often inherent in tort cases and I think we all understand 
that, it has consolidated all cases into a single Federal court. 

Price-Anderson’s renewal enjoys bipartisan support. This Admin- 
istration is for it, the past Administration, the Clinton Administra- 
tion, was supportive of it, the House has already passed it by voice 
vote, and we need to get something happening here in the Senate 
so that we can ensure we have that opportunity. 

While I understand the chairman and others have concerns 
about Price-Anderson, I think it is really necessary that we do 
something and this is a good start, Mr. Chairman. For all the wit- 
nesses on the first and second panel, I am hoping you will be think- 
ing about an answer to the question as to what is going to happen 
if we do not reauthorize Price-Anderson; what is going to happen 
to our Nation, who is now dependent upon nuclear energy for 20 
percent of its energy if we don’t have nuclear energy, and I think 
that would be the result; so I think these questions have to be an- 
swered by all the witnesses that come forth. We look forward to 
those answers. 

Senator Jeffords. Senator Voinovich? 

OPENING STATEMENT OF HON. GEORGE V. VOINOVICH, U.S. 

SENATOR FROM THE STATE OF OHIO 

Senator Voinovich. Mr. Chairman, I am pleased we are having 
this hearing today on the reauthorization of the Price-Anderson 
legislation. As you know, I have introduced the bill to reauthorize 
Price-Anderson, Senate 1360, and that bill is cosponsored by Sen- 
ators Smith and Inhofe, the Ranking Members of both the full and 
subcommittee. I really appreciate their support for that legislation. 

Mr. Chairman, as you know, this law was first passed back in 
1957 and has been renewed three times since. The current version 
expires on August 1 of this year and it is important that this legis- 
lation which provides the insurance program for commercial nu- 
clear powerplants and the Department of Energy facilities be 
passed as soon as possible. I am pleased that the House of Rep- 
resentatives passed their version of the bill on November 27 and 
as I say, I hope we can move quickly to reauthorize it. 

I think it’s important to note that during the previous Adminis- 
tration, both the Department of Energy and the Nuclear Regu- 
latory Commission issued reports to Congress recommending reau- 
thorization of Price-Anderson, both Republicans and Democrats. 
The report also called for doubling of the annual premium paid by 
nuclear reactors from $10 million to $20 million. This recommenda- 
tion was made prior to the relicensing process and at that time, the 
NRC projected that up to half of the nuclear energy reactor fleet 
would retire instead of being relicensed. However, thanks to the 
regulatory improvements made to the process largely due to the 
oversight of this subcommittee under the chairmanship of Senator 
Inhofe, the NRC believes that most of our nuclear reactors will be 
relicensed so that many they anticipated going out at one time are 
being relicensed. 

As a result, the NRC issued a statement last year revising their 
projections and recommending that the annual premium not be in- 
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creased from $10 million to $20 million but rather, remain at $20 
million. 

Mr. Chairman, currently nuclear energy provides approximately, 
as you pointed out, 20 percent of our energy needs while fossil fuels 
such as coal and natural gas provide the bulk of the remainder. 
Coal and nuclear power have been, in my opinion, inappropriately 
demonized over the last few years but the fact of the matter is that 
they are both efficient and cost effective sources of energy. As you 
point out, they contribute substantially, particularly in the north- 
eastern part of this country, to providing their energy needs. One 
thing we need to reiterate over and over again with nuclear power 
is that it is very friendly to the environment. In fact, in terms of 
emissions, it is zero. 

Like many of my colleagues, I support investing in renewable en- 
ergy. As a matter of fact, in the Murkowski energy bill, of which 
I am a cosponsor, the first title is “Energy Conservation,” and the 
second is “Renewable Energy.” We provide over $5 billion for en- 
ergy efficiency activities and $1.3 billion for renewable fuels. I 
think we have to understand though that nevertheless, wind and 
solar currently provide less than one-tenth of one percent of our en- 
ergy. I keep hearing over and over again that windmills and the 
sun are going to be able to take care of our current and future 
needs, when currently they only make up one-tenth of one percent 
of provision of our energy needs. Even with significant investments, 
these sources would not come close to meeting our growing energy 
demand or replace our current energy resources. 

I think last night Senator Kerrey was on talking about his bill. 
He admitted before these renewables become a reality, it will be 10 
to 15 years before they will make any kind of real dent in providing 
us energy. It is extremely important that we maintain and expand 
nuclear power if we are going to meet our current and future en- 
ergy needs. 

I think Senator Inhofe said it well, we need coal, we need nu- 
clear, we need gas, all of these sources of energy and renewables 
if we are going to provide for our current needs and also our future 
needs. Mr. Chairman, this legislation is fundamental to our main- 
taining and expanding nuclear power; it’s fundamental to providing 
insurance for the Department of Energy. 

Mr. Chairman, now that you’re here, I want to say I appreciate 
your holding this important hearing. I realize that you have issues 
regarding the status of Yucca Mountain which we are going to be 
hearing a lot more about during this year, but I appreciate your 
willingness to separate the renewal of this relatively noncontrover- 
sial program from the larger issue of waste storage. 

Thank you. 

OPENING STATEMENT OF HON. HARRY REID, U.S. SENATOR 
FROM THE STATE OF NEVADA 

Senator Reid [assuming the chair]. I would like to express my ap- 
preciation to the full committee chair. Senator Jeffords, for starting 
this meeting. Senator Daschle and I were asked to come to the 
White House this morning and we just finished that meeting. I ap- 
preciate everyone’s patience and being here. 
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I would just say to my friend, Senator Voinovich, that this hear- 
ing has nothing to do with Yucca Mountain but it has everything 
to do with some of the things about which you spoke, and that is 
the future of energy generation in this country. Even though the 
amount of energy produced by alternative forms is very small, one 
reason is we have really been no help to these alternative energy 
production units and hopefully, we can be more help in the imme- 
diate future to get that figure up where it’s with geothermal, with 
wind, with the sun and some of the other alternative energy, and 
we can do a better job there than we have done as a Congress in 
helping those industries. 

As many of you know, Price-Anderson has been with us for a 
long time. The Act was first established almost 50 years ago and 
I think it was for two purposes: first, to allow for commercial use 
of nuclear energy by providing liability certainty to a complex, un- 
tested technology; and second, to ensure compensation to the public 
in the event of an accident. We all agree it has performed the first 
function quite well, but that was easy. The second is the one we 
must address and it’s a challenge. I don’t think we can shrink from 
that responsibility. 

The builders of the Titanic told people it was unsinkable. Only 
when the boat was in the water did its vulnerabilities appear ap- 
parent. Thankfully, Price-Anderson’s ship has not been put to a 
test yet and I hope it never is, but we must prepare for that possi- 
bility. It is our job to make sure we don’t skimp on the legislative 
lifeboats. 

So what should we do? The nuclear power industry went through 
its troubled teenage years during the 1970s and maybe even during 
the 1960s, moved through adolescence and has now settled into a 
comfortable middle age. It no longer needs the Federal Government 
to nurture it. 

Over the years, Price-Anderson has shifted more to fulfilling the 
second goal, providing the public with compensation in the event 
of a catastrophic nuclear accident. The law has become an up- 
graded Model T with original parts and newfangled additions that 
simply don’t match. What we really need now is a brand new vehi- 
cle, one that is designed using today’s understanding to secure to- 
morrow’s energy industry. Generation and selling of electricity are 
very different than 50 years ago. That is for better or worse, but 
we now have unregulated electricity markets in some States where 
competition is keen and consumers are no longer captive to rate 
monarchies. A new electricity market demands a new Price-Ander- 
son system. This isn’t easy. 

The basic problem appears to be that the cost of an accident 
would be just too big and how big, the General Accounting Office 
reported in 1986 that the cost could be in the tens of billions or 
even in the hundreds of billions of dollars, depending on which way 
the wind is blowing. There can be no doubt that without some form 
of insurance, no nuclear powerplant has the assets to cover the cost 
of a truly catastrophic accident. The utility would simply go bank- 
rupt first. 

Unfortunately, even after 50 years the private insurance indus- 
try still is only willing to insure a nuclear powerplant for a few 
hundred million dollars, much less than the likely cost of an acci- 
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dent. The bulk of the Price-Anderson insurance comes from the in- 
dustry’s promise to share the burden in cost, up to $9 billion, in 
the event of an accident. That’s like promising to pay your health 
insurance premiums only after you’ve been diagnosed with a debili- 
tating disease, a disease that will keep you bedridden for years, un- 
able to work or otherwise take care of yourself. No insurance com- 
pany would be willing to let you get away with that and we cannot 
allow nuclear powerplants to operate without adequate insurance. 
It’s as simple as that. 

The question we then have to ask is how can we fill the void left 
by the private insurance companies and insure nuclear power- 
plants for a reasonable sum in a way that is both fair to potential 
accident victims and guarantees payment in the event of an acci- 
dent. Perhaps the first question is why we should do this when we 
don’t do it for other industries? Maybe the market decision not to 
insure nuclear powerplants adequately means nuclear powerplants 
shouldn’t be built, especially now that other safer, alternative en- 
ergy sources are available. Today, our witnesses will address these 
and other issues. 

I would say to my colleagues on the subcommittee that we have 
a vote right after noon. We’re starting the second session of the 
107th Congress and we will have a vote right after that which 
means we will have to finish here shortly after noon. So I say to 
all witnesses we have asked that you limit your statements to five 
minutes and I would ask my colleagues to be somewhat conserv- 
ative, as you always are, but this time in your questions. 

[The statement of Senator Smith follows:] 

Statement of Hon. Bob Smith, U.S. Senator from the State of New 

Hampshire 

Good morning, and thank you all for coming here today for a hearing on the reau- 
thorization of Price-Anderson. As you all know, Price-Anderson first became law in 
1957 in order to provide immediate compensation in the event of a nuclear accident. 

After being reauthorized three times, the Act is set to expire this August. I have 
joined Senators Voinovich, Inhofe and Crapo in introducing a bill that will again, 
reauthorize the statute. 

I am a strong supporter of Price-Anderson because I believe that it is the best 
mechanism for providing the highest level of compensation in the shortest period 
of time; without having to put victims through an arduous and protracted legal 
process. 

On top of all of that, it is the best deal for the teix payer. 

With Price-Anderson — if there were a major nuclear accident up to $9.5 billion, 
under current law, would be provided in compensation to the victims, not by the 
government, but by private insurers and the nuclear industry — without having a 
lengthy judicial process to determine liability or culpability. 

The law requires the insured and the insurers to waive most standard legal de- 
fenses — fault does not need to be established. 

Absent Price Anderson, victims would have to rely on the tort system — and dam- 
ages would effectively be limited by the assets of a company. Bottom line is that 
there would be less money available and it would take years for the dollars to work 
their way through the courts and into the hands of those who need immediate as- 
sistance. 

And when you do hnally get out of the courts - check your pockets, because the 
lawyers will have gotten their share and probably a good chunk of your share. In 
all probability, while we are waiting for the courts to act, it is likely that the tax- 
payer, via Congress, would already have stepped in and provided whatever financial 
assistance was needed — the events of September 11, showed how quickly Congress 
can act in such a disaster situation. 

To put the $9.5 billion into historical perspective: 
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• In the nearly 45 years of Price-Anderson, the most widely known payout under 
the law was with Three Mile Island - certainly a major event - 

• That pay-out totaled $70 million — even when adjusted for inflation, it barely 
makes a dent in what funds are available 

Certainly Price-Anderson is a good deal, both for the taxpayers and for anyone 
seeking damages. 

I understand that there are those who simply do not like nuclear energy and will 
see the Price-Anderson debate as a means stop nuclear power. I do respect the 
rights and integrity of those who hold this view. 

But, I believe that there are enormous benefits to nuclear power — the majority of 
energy generated in New Hampshire comes from nuclear. 

Seabrook has proven to be a safe, reliable source of power - on top of that, it is 
emissions free. 

I have spent the better part of two years working with a number of stakeholders 
to come up with a bipartisan plan for reducing our utility emissions without compro- 
mising our long-term energy security. 

Nuclear power allows us to safely generate enormous amounts of energy at low 
cost and with zero emissions — it must be a part of any reasonable energy plan. 

And that means that we should not be discouraging the development of new, safe 
nuclear technologies. 

If we do not reauthorize Price-Anderson, we effectively kill those promising tech- 
nologies that are the next generation of emissions-free power production. 

As we do look at reauthorization, there are a number of questions that should be 
debated. For instance, looking forward, how do we treat new modular technologies 
that are not that far down the road? Should we adjust insurance coverage and the 
retrospective premiums? 

Our witnesses have raised a number of questions, concerns and ideas as we look 
toward reauthorization — and I look forward to the discussion of those ideas this 
morning. 

I want to thank you again for coming here today and I do look forward to hearing 
your testimony. 

Senator Reid. Our first witness is William F. Kane, Deputy Ex- 
ecutive Director for Reactor Programs, United States Nuclear Reg- 
ulatory Commission. 

Senator Inhofe, the first vote will be a live quorum to my under- 
standing. 

Please proceed, Mr. Kane. 

STATEMENT OF WILLIAM F. KANE, DEPUTY EXECUTIVE DI- 
RECTOR FOR REACTOR PROGRAMS, UNITED STATES NU- 
CLEAR REGULATORY COMMISSION 

Mr. Kane. Mr. Chairman, members of the subcommittee, I am 
pleased to appear before you today to present the views of the Nu- 
clear Regulatory Commission on extending and amending the 
Price-Anderson Act. 

As requested by the committee, I have a short oral statement 
that I will present and ask that the Commission’s prepared testi- 
mony be made a part of the hearing record. 

Senator Reid. That will be the order. 

Mr. Kane. Seated with me at the table is Joseph Gray, Associate 
General Counsel for Licensing and Regulation. 

I am here to deliver the strong and unanimous recommendation 
of the Commission that the Price-Anderson Act be renewed. How- 
ever, I would like to point out that the Commission’s primary con- 
cern is public health and safety. We are not a promotional agency. 
Our mission is to ensure the safe use of nuclear power and nuclear 
materials. Nonetheless, it remains important to assure that if an 
improbable accident should occur, the means are provided to care 
for the affected members of the public. 
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As you know, Congress first enacted the Price-Anderson Act in 
1957 and its goals were then, as now, one, to ensure that adequate 
funds would be available to the public to satisfy liability claims in 
a catastrophic nuclear accident and two, to permit private sector 
participation in nuclear energy by removing the threat of a poten- 
tially large liability in the event of such an accident. 

On original passage, the Congress provided the term during 
which the Commission could extend the Price-Anderson coverage to 
new licensees and facilities. When that term expired, the Congress 
then and repeatedly since decided that the Nation’s energy policy 
would be served by extending the Price-Anderson Act so that the 
coverage would be available for newly licensed reactors. This action 
assured protection of the public and preserved the option of private 
sector nuclear power. 

I would note that Price-Anderson coverage for currently licensed 
nuclear powerplants is granted for their lifetime and does not ex- 
pire in 2002. Thus, Price-Anderson coverage will continue for liabil- 
ity claims resulting from an accident at those facilities. 

While Congress has amended the Price-Anderson Act, it has done 
so cautiously so as to avoid upsetting the balance of obligations be- 
tween operators of nuclear facilities and the United States Govern- 
ment. Perhaps the most significant amendments to date were those 
that effectively removed the United States Government from its ob- 
ligation to indemnify reactors and instead place that burden on the 
nuclear power industry. Today, commercial insurance and the reac- 
tor retrospective premium pooled together would make available, 
as noted earlier, over $9 billion to cover any personal or property 
harm to the public caused by an accident. 

In 1988, as mandated by Congress, the NRC issued a report on 
the Price-Anderson Act that included an update on legal develop- 
ments and events pertaining to the nuclear insurance and indem- 
nity in the last decade. In that report, the Commission rec- 
ommended that Congress renew the Price-Anderson Act because it 
provides a valuable public benefit by establishing a system for the 
prompt and equitable settlement of public liability claims resulting 
from an accident. This remains the strong position of the Commis- 
sion. 

Also, having noted that substantial changes in the nuclear power 
industry had begun and could continue, the Commission rec- 
ommended renewal of the Act for only 10 years so that any signifi- 
cant evolution in the industry could be considered when the effects 
of ongoing changes could be clear. 

Finally, the Commission recommended that Congress consider 
doubling the annual retrospective premiums installment because it 
then appeared likely that in the coming decade a number of reac- 
tors would permanently shut down, thus reducing the amount of 
funds available to the retrospective premium pool. 

Further developments in the electric generation industry since 
the report such as extending the operating life for most if not all 
of the currently operating reactors and the possibility that some 
companies may submit applications for new reactors or complete 
construction of reactors that have been deferred led the Commis- 
sion to reassess this recommendation. As noted earlier, the Com- 
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mission does not now believe that there is a justification for raising 
this maximum annual retrospective premium. 

In conclusion, I would note to date the United States Govern- 
ment has not paid a penny in claims against nuclear powerplant 
licensees. In the event a serious accident were to occur, over $9 bil- 
lion would be available to pay compensation for any personal injury 
or off-site property damage. Money will come from insurance poli- 
cies bought by the industry and from retrospective premiums. If 
those funds were inadequate. Congress would be called upon to de- 
cide what action is needed to provide assistance to those harmed. 
We believe the public is protected by this broad base of prompt 
funding. 

The Price-Anderson Act further aids the public by channeling li- 
ability to the licensee establishing a single Federal form for all 
claims, eliminating the need to prove fault, requiring waivers of 
other significant defenses, making prompt settlements possible and 
if litigation is needed, establishing legal management processes to 
assure fairness and equity in distribution of damage awards. 

The Commission reiterates its support for reauthorization of the 
Price-Anderson Act. 

Thank you, Mr. Chairman. I welcome your comments and ques- 
tions. 

Senator Reid. Mr. Kane, you work with reactors, that’s your job. 
In your experience, have you known of any other businesses where 
the Federal Government, in effect, provides for the liability of any 
harm caused by the business? 

Mr. Kane. The short answer is “no.” 

Senator Reid. I don’t either and that’s the problem I have. I am 
not opposed to looking at further generation of nuclear power but 
I think we have to have a lot of questions answered before we do 
that, one of which would be why do we treat this industry different 
than any other that I am aware of. That is a question I thought 
you might have an answer for me. 

Senator Inhofe? 

Senator Inhofe. Thank you, Mr. Chairman. 

Mr. Kane, I’d like to address a couple of the hysterical things 
that come up because I know there have been studies that have 
been conducted by the NRG responding to some of the accusations 
that talked about consequences such as some have recently re- 
ferred to thousands of deaths and about $600 billion in damages 
projected from the 1982 Sandia National Lab study. That was 20 
years ago and it’s my understanding that there has been some 
evaluation of that. How would you react to that now, 20 years 
later, as to how authentic those estimates would be? 

Mr. Kane. You have to appreciate what the report was designed 
to do at the time. It’s a siting study report and it made a number 
of assumptions that were somewhat generic and applied them to all 
sites to get a comparison of various sites. 

It didn’t take into account some of the tools and technology that 
we use today in terms of evaluating risk such as new reg 1150 
which has updated many of those assumptions including the source 
term which is a very significant contributor. At the time it was pro- 
duced, it was useful in terms of comparison of sites but to get into 
looking at specific damage at a particular site, one would have to 
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take into account the operating features of the reactor at that site 
and also the off-site preparedness and the environment sur- 
rounding the site. 

Senator Inhofe. So you don’t think it’s really appropriate today 
to use that 20-year-old study? 

Mr. Kane. We do not. 

Senator Inhofe. In recent months, there have heen reports from 
the so-called Tooth Fairy Project that alleges finding levels of this 
Strontium 90 in teeth collected from people living around a nuclear 
reactor. There has heen a study on this too, is that correct? 

Mr. Kane. That’s correct. We have looked at it and I can give you 
a high level response. 

There are a number of concerns that we had with that study. We 
would not support the results of that study. The amount of Stron- 
tium 90 that is released from nuclear plants is very, very low com- 
pared with that which was associated with background as a result 
of atomic bombs or atmospheric testing, as I should more accu- 
rately describe it, elsewhere. 

Senator Inhofe. Thank you, Mr. Kane. 

Senator Reid. Senator Voinovich? 

Senator Voinovich. Mr. Kane, what if we don’t reauthorize 
Price-Anderson? If it’s not done this year, what impact will it have? 

Mr. Kane. That’s a somewhat difficult question for me to answer. 
Obviously as noted earlier, it would not impact those currently op- 
erating facilities. My sense is, and I have to put this in the context 
of we’re not a promotional agency, but my sense is that it would 
have an impact on the future development of new powerplants. 

Senator Voinovich. Senator Jeffords, when he was here, in his 
opening statement indicated that we never used Price-Anderson. 
Didn’t we use Price-Anderson at Three Mile Island? 

Mr. Kane. Yes. We have never used the retrospective payments 
portion of Price-Anderson but the insurance industry has paid 
claims. I think the witness from ANI can probably give you a better 
update but it’s on the order of $200 million cumulative overall and, 
he can probably provide you better information than I could, I un- 
derstand around $70 million at TMI. 

Senator Voinovich. So the retrospective thing never came in, the 
insurance they had on those facilities took care of the damages? 

Mr. Kane. That’s correct, primary insurance. 

Senator Voinovich. Thank you. 

Senator Inhofe. Mr. Chairman, would it be all right if I inter- 
rupt at this point? Senator Smith he was not going to be able to 
be here unfortunately and asked that I ask unanimous consent 
that his statement be included in the record immediately following 
our opening statements. 

Senator Reid. That will be the order. 

Mr. Kane, do you know of any future development planned for 
nuclear powerplants as we speak? 

Mr. Kane. We have had a number of discussions as we do in 
terms of trying to prepare a budget for the Congress and there 
have been discussions. 

Senator Reid. With whom? 

Mr. Kane. For example, the Pebble Bed reactor, which is a mod- 
ular type. 
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Senator Reid. Where is that? 

Mr. Kane. It’s not sited anywhere in this country. South Africa 
is looking at it, the Germans have looked at it and I believe the 
Chinese have looked at it. 

Senator Reid. Do we have any control over what they build in 
South Africa or China? 

Mr. Kane. No, we do not. 

Senator Reid. Why are you having discussions on these plans? 

Mr. Kane. It’s with respect to potentially siting them in this 
country. 

Senator Reid. Do you know where? 

Mr. Kane. At this point, no. 

Senator Reid. It’s my understanding that the Nuclear Regulatory 
Commission recommended raising the retrospective premium to 
$20 million from $10 million and now you don’t think that’s appro- 
priate. Why? 

Mr. Kane. The logic in that was that as we made our rec- 
ommendations in 1998, the status of the industry was such that 
they were forecasting plant shutdowns and decommissioning. In 
the intervening several years, that has turned around rather dra- 
matically such that some of those facilities that were forecast to be 
shutdown are not at this point, but are going for license renewals 
for an additional 20 years beyond the 40-year license. The most re- 
cent projections that we have by assessing the industry is that 
most, if not all, of the current reactors will apply for plant life ex- 
tension. 

To complete the answer, the $20 million was in consideration of 
the fact that there may be a reduction in the pool. 

Senator Reid. Thank you very much for being here today. We ap- 
preciate it. You are excused now. 

We are going to hear now from a panel that we are anxious to 
hear. We are going to hear first from Christie Brinkley, a member 
of the board of directors of the STAR Foundation, a group which 
opposes reauthorization of Price-Anderson. We will hear from Peter 
Bradford who teaches and consults in regulatory practices and pro- 
cedures in the United States and abroad and was a member of the 
United States Nuclear Regulatory Commission. Dan Guttman will 
also appear before us, who teaches and is an attorney in private 
practice with substantial experience in the public and private man- 
agement of the electric utility industry. John L. Quattrocchi is Sen- 
ior Vice President, Underwriting, American Nuclear Insurers. 
Marvin Fertel is Senior Vice President, Nuclear Energy Institute, 
a professional association representing the nuclear power industry. 

Ms. Brinkley, we are happy to have you here. Please proceed. 

STATEMENT OF CHRISTIE BRINKLEY, BOARD MEMBER, STAR 

FOUNDATION 

Ms. Brinkley. Mr. Chairman, members of the committee, I 
thank you for the opportunity to appear here today. 

My name is Christie Brinkley and I am a member of the STAR 
Foundation based in East Hampton, New York. It’s an environ- 
mental organization which my husband, Peter, and I joined after 
we learned we were raising our three children in the cross-hairs of 
several very old and troubled nuclear reactors. We decided we had 
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to learn everything we could about the Oyster Creek reactor to our 
south, the Indian Point Reactor to our west and the Millstone Re- 
actor to our north. Millstone is just 11 miles off the shores of Long 
Island which we call home and that puts us just one mile too far 
away for an evacuation plan. 

Amongst many things we learned was that a lot has changed 
since those reactors were built. For one thing, they are now over 
24 million people living within the triangle defined by these three 
nuclear powerplants. 

After the terrorist attacks on September 11, like many Ameri- 
cans, my husband and I became concerned about the safety of our 
family and our friends, and our country and we attended public 
meetings with local emergency officials where many questions were 
asked. How can we protect our children in the event of a nuclear 
emergency? What if it happens at night while we’re sleeping? What 
if it happens while our kids are at school? How will we be notified 
to take shelter or should we evacuate? Is it even possible to evac- 
uate densely populated areas like Long Island or New York City 
where there are few and highly congested roads and bridges and 
tunnels? No clear answers were provided. Unfortunately today 
these questions are no longer abstractions given that highly de- 
structive acts of terror have become a reality in the United States. 

Today, this Senate committee is addressing a law that deals with 
how Americans are going to be compensated after a major nuclear 
accident. Before I go any further, I just have to say what I think 
we all know in our hearts that no one could ever truly be com- 
pensated for the loss of a loved one, a birthplace or your health, 
your hometown, your way of life or peace of mind. This discussion 
today is really about an industry owning up to its responsibilities. 

I am not an expert on the Price-Anderson Act but what I do 
know leaves me filled with questions and concerns. One half of all 
of Americans, 145 million people, live within a 50-mile radius of a 
nuclear powerplant. I’ll bet they’d be interested to know if they 
took out their homeowners insurance policy, they would see in 
plain black and white — I have one right here — that their policy ex- 
cludes them from coverage in the event of a nuclear accident. You 
can get coverage against a meteor hitting your home but not one 
private insurance company in America will cover you against a nu- 
clear event. 

Since you can’t get private insurance coverage, we’re supposed to 
be compensated under the Price-Anderson Act which arbitrarily 
sets a limit of $9.4 billion for compensation of damages in the event 
of a nuclear catastrophe. It’s abundantly clear radiation from a nu- 
clear accident does not follow arbitrary rules that say, dangerous 
contamination will just travel ten miles and then stop. 

The STAR Foundation and numerous groups around the country 
have repeatedly asked the NRC for several years to expand its 
evacuation zone beyond 10 miles to protect Americans but to no 
avail. This arbitrary $9.4 billion limit doesn’t even match with re- 
cent damage estimates done for the Nuclear Regulatory Commis- 
sion. 

A study developed for the NRC by Brookhaven National Labora- 
tory in 1997 reported that a spent pool fuel fire could contaminate 
a large area, cause thousands of fatal cancers and could cost about 
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$59 billion in property and economic loss. With your permission I 
would like to place this study in the record of the hearing. 

Senator Reid. Without objection, that will be the order. 

[The referenced document appears in the hearing appendix.] 

Ms. Brinkley. I would also like to take this opportunity to re- 
mind you that the impetus for the Price-Anderson Act was WASH 
740, a 1957 study more commonly referred to as the Brookhaven 
Report which established that a nuclear plant accident could incur 
up to $7 billion in property damage alone, aside from payments for 
loss of life and injuries. That’s $7 billion 1957 dollars. Using the 
U.S. Government calculations for inflation, that $7 billion is equal 
to $45 billion in today’s dollars and a lot has changed since 1957. 

Unlike private insurance companies, reactor owners do not have 
to come up with over 95 percent of the $9.4 billion they are sup- 
posed to pay out until after a nuclear accident occurs. This means 
that the nuclear industry only has to show a source for less than 
3 percent of that $9.4 billion. That’s like taking out a million dollar 
insurance policy from an insurance company that can only show as- 
sets of $20,000. Why doesn’t the Price-Anderson Act require the 
nuclear industry to keep the full $9.4 billion untouched, excuse the 
expression, in an ironclad lockbox. 

After September 11, our world has unfortunately become a more 
dangerous place. Nuclear power stations are now frequently re- 
ported as being prime targets for terrorists. It is my understanding 
that the Price-Anderson Act excludes acts of war from coverage 
from nuclear accidents. Our President has declared that America 
is at war against terrorism. Does that mean that if there is a ter- 
rorist attack against a nuclear facility, Americans won’t get any- 
thing, not even the paltry, arbitrary amount provided for in the 
Price-Anderson Act as currently written? Why is the limit on liabil- 
ity set by the Price-Anderson Act not based on official estimates of 
damage? What guarantees do we have that the nuclear industry 
will come up with the necessary funds if such a terrible event 
arises? 

If the nuclear industry can’t come up with the funds to com- 
pensate victims, the burden of payment falls on the American peo- 
ple, the taxpayer. Is it really fair or reasonable for the taxpayer to 
be stuck with the cost of a major nuclear accident? In this increas- 
ingly dangerous world, can we even afford to bear the cost of nu- 
clear power stations and their potential consequences? 

England, Germany and Sweden have decided they cannot and 
are phasing out nuclear power for safer, cleaner energy alter- 
natives. I hope the committee will find the answers to these ques- 
tions and seek reasonable solutions. I hope and trust that this com- 
mittee will also help ensure that the risks and consequences of 
such terrible acts are minimized. For this reason, I extend my 
thanks to Senator Clinton from my home State of New York, Sen- 
ator Reid and Senator Lieberman for introducing the Nuclear Secu- 
rity Act which strengthens safety protection and emergency re- 
sponse near nuclear powerplants. I would like to urge all the U.S. 
Senators to join them and support this important piece of legisla- 
tion. 
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Once again, I wish to thank Senator Reid and the memhers of 
the committee for allowing me the privilege of appearing before you 
today. 

Senator Reid. We appreciate your testimony. If you would re- 
main seated, we may have some questions for you when we finish. 

Mr. Bradford? 

STATEMENT OF PETER BRADFORD, VISITING LECTURER, 
YALE UNIVERSITY 

Mr. Bradford. Thank you very much for the invitation to testify 
regarding the renewal of the Price-Anderson Act in the context of 
competitive electric markets. 

Aspects of the law have provided for a system of self-insurance 
by the nuclear industry for 45 years. While these provisions can 
and should be strengthened to assure funding in the event of a se- 
rious nuclear accident, the underlying concept of that part of the 
law is sensible. 

However, the electric industry has changed significantly since 
Congress last renewed Price-Anderson, since my own term on the 
NRC and since I last testified before this committee on that subject 
in 1985. These changes undermine the wisdom and the fairness of 
applying the liability limitation provisions to new nuclear units and 
perhaps also to units whose license life is extended beyond its origi- 
nal term. 

One change of note in recent years is that virtually no imported 
oil is now burned to generate electricity in the United States. Con- 
sequently, nuclear energy, while still a hedge against air pollution, 
does nothing to reduce U.S. oil import dependence or vulnerability. 

However, the most significant change is the opening of the elec- 
tric power market to competition among all forms of power genera- 
tion. A national policy requiring competitive electric power supply 
was achieved through the enactment of the Energy Policy Act of 
1992 and through subsequent proceedings of the Federal Energy 
Regulatory Commission. Pursuant to this national policy, all pow- 
erplants should now have an equal opportunity to sell into the 
wholesale electric market based on their costs and other operating 
characteristics. 

The basis for this policy was Congress’s belief that marketplace 
competition will produce lower prices and greater customer satis- 
faction than did the powerplant selection process based on utility 
and governmental forecasts that prevailed when Price-Anderson 
was enacted and renewed. 

In a competitive power generation market, capacity from nuclear 
plants must compete with capacity from fossil fuels and from re- 
newable resources, none of which enjoy any type of federally man- 
dated liability limitations. Under these circumstances, the liability 
limitation has two anticompetitive effects, first, new nuclear capac- 
ity appears cheaper than it really is relative to other sources or for 
that matter, relative to an investment in energy efficiency. This is 
because its cost of capital does not reflect the risk of having to pay 
for damages in excess of $9 billion when estimates of worst case 
accident or sabotage scenarios are much higher than that. 

Second, any nuclear design that is truly inherently safe — op that 
is least incapable of doing more than $9 billion in damage does not 
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enjoy the benefit of its improved safety and competition with those 
nuclear plants that do benefit from the liability limitation. Indeed, 
the liability limitation ultimately is less a subsidy of nuclear power 
than of nuclear catastrophe. As such, it removes market incentives 
for remote siting, underground siting and inherently safe designs. 
Companies offering designs that have such advantages would be 
well advised to disavow the liability limitation and thereby avoid 
the public skepticism that it engenders. 

The risk of an accident that exceeds $9 billion in damages is in 
no way diminished by the Price-Anderson Act. The Act merely re- 
quires that whatever that risk is, it will be borne either by those 
who suffer the damage or by the Nation’s taxpayers. 

In the wake of September 11, the possibility of a disaster involv- 
ing nuclear energy and costing many times $9 billion is clearly not 
as low as we had thought. Rather than underwrite industry cost 
in the event of such an accident, it would seem far wiser for Con- 
gress to adopt a framework that encourages the deployment of en- 
ergy sources conceivably including inherently safe nuclear sources 
that do not carry with them the potential for inflicting such large 
damages. 

No connection exists between the upper limit on liability and the 
more desirable features of Price-Anderson. Removal of the limit 
coupled with the provision extending the retrospective annual pre- 
mium until all damages had been paid would provide more assur- 
ance to the general public than the present law. Indeed, most of 
the witnesses who testified in favor of Price-Anderson renewal in 
the House last year made little or no mention of the liability limit 
for nuclear powerplants. Their testimony urged retention of the 
mutual insurance scheme and other aspects of the law. If they saw 
Price-Anderson as essential to future nuclear plants, to nuclear re- 
licensing, to increasing the licensed output of existing nuclear 
plants, they did not say so. Even the two witnesses who endorsed 
the liability limit offered no proof that it is still needed to encour- 
age future nuclear construction. 

The most vehement claim that the liability limit is essential to 
the future of nuclear power was made by a witness opposing re- 
newal of Price-Anderson. The fact is that other industries — marine 
oil transport comes to mind — are required to provide a mutual in- 
surance framework independent of any liability limit that may 
exist and the Price-Anderson mutual insurance requirement need 
not be modified if the liability limit were removed. 

The Price-Anderson limited liability principle was originally 
adopted as part of a clear congressional bargain that included de- 
tailed requirements for public participation in the nuclear licensing 
process. Over the years those protections have been substantially 
eroded, usually on the basis of arguments that nuclear technology 
had substantially matured and no longer required so great a set of 
intervenor protections. 

Furthermore, probabalistic risk assessment has been introduced 
into many aspects of nuclear regulation. Again, based on the ra- 
tionale that the technology and risk assessment methodology have 
matured to an extent now adequate to provide informed judgment 
about accident vulnerability. 
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What then are we to make of continued insistence on liability 
limits? Can it really be that all of this maturing, all of this in- 
creased database only counts when it is being used to reduce as- 
pects of NRC safety oversight, that it counts for nothing in the con- 
text of reconsidering the liability limit? 

Such a result is indefensible. If the technology is mature enough 
to cut public hearing and information rights to the vanishing point, 
if it is mature enough to circumscribe regulatory scrutiny with 
probabalistic risk assessment, then it is too mature to need a limi- 
tation on its liability for catastrophic accidents. 

The justification for the limit dates from a time when other alter- 
natives to fossil fuels did not exist. Now, however, at a time when 
competitive markets are actually providing as many or more re- 
newable megawatts per year worldwide as new nuclear powerplant 
megawatts, this argument is out of date. If nuclear law is to be up- 
dated as industry witnesses urged, to take account of changes in 
the 1990s, then Congress should take all of those changes into ac- 
count. Congress should let nuclear power compete within a frame- 
work that will reward its safest designs to the fullest. Congress 
should not continue a framework that encourages facilities with a 
remote potential for extreme catastrophe to substitute for facilities 
that can provide or conserve energy in safer ways. 

At the very least, those who support renewal of the liability limi- 
tation can hardly oppose measures providing support for renewable 
energy and energy efficiency as part of electric industry restruc- 
turing legislation. The liability limitation is a specific override of 
an asserted free market outcome, the unwillingness of private in- 
surers to cover the full potential cost of a nuclear accident. 

If such a counter market subsidy is to be offered to one tech- 
nology, then the least that can responsibly be done is to ascertain 
its value and offer a comparable subsidy to other technologies that 
offer the same advantages of domestic supply, reduced fossil fuel 
dependence and diminished air pollution, especially since these 
technologies really are in the start-up phase that was said to jus- 
tify the Price-Anderson Act when it first became law 45 years ago. 

Thank you for the opportunity to testify. 

Senator Reid. We will now hear from Dan Guttman. 

STATEMENT OF DAN GUTTMAN, FELLOW, CENTER FOR STUDY 

OF AMERICAN GOVERNMENT, JOHNS HOPKINS UNIVERSITY 

Mr. Guttman. Thank you all for inviting me. I appear here today 
as a citizen, as my testimony states, privileged to have a variety 
of experience in the nuclear area, most recently privileged to work 
with the nuclear weapons workers who owe an extraordinary debt 
to you all and particularly to Senator Voinovich for the Compensa- 
tion Act which is now being put into effect. 

When I listened to some of the questions here about why we 
should care about hypothetical questions about a law that fortu- 
nately has never had to be tested, I think about some of the other 
folks I’m working with and I know Senator Voinovich is, of the 
Portsmouth of Piketon, Ohio workers. Three years ago, the workers 
were asking questions about the USEC Privatization Act saying 
what if this doesn’t work, what if this, what if that, and the answer 



30 


was no problem, we’ve got the best and the brightest working on 
it. 

The point is not that Price-Anderson shouldn’t be reauthorized 
but that an ounce of prevention is worth a pound of cure because 
as we see in the case of USEC, the industry may now be strangling 
itself to the closure of our domestic uranium enrichment facilities 
which is one of the things I suspect Senator Inhofe is quite con- 
cerned with, as are the workers at these facilities. 

So when I was asked by the subcommittee staff to testify about 
this as an expert, I said good news, bad news. The good news is 
I don’t have a horse in this race, a dog in the show. The bad news, 
I don’t know anything about the Act, fortunately because it hasn’t 
been used. 

I’ve had four or five months since the initial inquiry was six or 
seven months ago to read the case law, read what the GAO and 
NRC have been reporting. What surprises me as a citizen is that 
there are so many basic unanswered questions, some of which have 
just been addressed. 

Briefly, to go down the unanswered questions, by which I don’t 
mean to say the Act shouldn’t be reauthorized but by which I mean 
Congress should think about these questions. If it doesn’t want to 
do anything, that’s okay. 

Question one is kind of technical, inside, legal stuff but that’s 
why I don’t get paid much for testifying, is what does the Act 
cover? Much to my shock, it turns out what is covered by the Price- 
Anderson Act. There are three kinds of splits in the court decisions. 
A couple of cases recently said you have to have an indemnification 
agreement. 

As we know only some folks, obviously the big reactors have in- 
demnification agreements but there are lots of other, probably the 
vast majority, NRC licensees that don’t have such agreement and 
one case having to do with a thorium plant that was in operation 
until 1956 said this is not Price-Anderson Act. It had nuclear mate- 
rials but no indemnification agreement. 

Another set of cases has to be an accident, it can’t be intentional. 
This had to do with another Ohio case, the famous Cincinnati 
human radiation experiments. University of Cincinnati. The ques- 
tion was, did Price-Anderson apply to this radiation therapy which 
was clearly, admittedly related to the AEC NRC. The court said it 
wasn’t an accident, the doctors intended to inject these folks. This 
was how this stuff was supposed to be used. So it’s intentional. So 
you’re sitting here after September 11 thinking this is what the 
terrorists intended to do. 

A third question is how broadly does the Act apply. The most 
amusing case was a Swatch watch product liability case. Can you 
go under the Price-Anderson Act if you’re complaining about the 
defects in the radioisotopes that illuminate the dial. The court said, 
it doesn’t sound like you can but Congress didn’t say anything 
about it, so I guess it covers Swatch watches. 

So there are basic questions that have nothing to do with is this 
good or bad for the future, that should merit attention or the tort 
system that we are all concerned about may get bogged down in 
this kind of litigation. 
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The most obvious of these questions is the apparent exclusion, 
not clear, acts of terrorism. Public liability is the technical term 
that triggers the law. The definition of public liability excludes act 
of war, the point not be belabored. 

What surprised me as a citizen, I would have thought that by 
now having gone this far in the Price-Anderson process with all the 
high powered people who know this stuff, this would have been 
ironed out. What do we do with acts of terrorism? Do we intend to 
cover it? If so, does the Act currently provide it? If not, where do 
folks go if a powerplant has caused damage as a result of an act 
of terrorism? 

Another obvious question Peter Bradford addressed, the deregu- 
lation effect. Again, I’m surprised the NRC report to you in 1998 
said we have concerns because when you have deregulation you 
can’t guarantee that there is going to be a revenue base of rate- 
payer dollars to provide for the retrospective payments as Ms. 
Brinkley said, is the lion’s share of what the public has to rely on. 
This concern was punctuated in December by a report to Congress- 
man Markey from the GAO and that to me was a very disturbing 
bell ringing report because that looked at the NEC’s review of 
whether the license transfer process, when folks are buying up 
these plants, the Excelons and the Dukes, whether the NRC looks 
to see if there are adequate decommissioning costs. 

The GAO said the NRC, on paper, looks good but it isn’t clear 
that they sharing decommissioning costs. The reason this is so im- 
portant is that the NEC’s new reg document on financial conditions 
has half the things on decommissioning costs. Price-Anderson isn’t 
mentioned. 

So if a citizen is saying, if they are not, according to the GAO, 
doing what has to be done on decommissioning, what about Price- 
Anderson, where is that money going to be? As an obvious concern, 
you can see in the old days where the utilities had mixes of power- 
plants, a shutdown would permit that utility continue to operate 
coal and gas and get some revenues to pay for Price-Anderson. 

Now where you’ve got consolidation, if you have an accident on 
one facility and you’ve got Excelon with 5, 10 or 15 facilities, a de- 
sign factor review may cause a cascading, the perfect storm that 
we all are familiar with light of Enron and everything else. The 
point is not that we don’t need Price-Anderson, we need it, but you 
need to think about it. 

The other things are identified in the testimony. One of the stun- 
ning as a citizen and believer in small government as in Ohio, is 
that one of the premises of Price-Anderson when you amended it 
in 1988 to bring everything before the Federal courts was that the 
Federal court apply State law decision. This was not an antistate 
thing, this was an efficiency thing. 

It turns out while Federal courts generally do that, there is one 
area that they don’t, and that’s the duty that is owed by the licens- 
ees, and the Federal courts have said that it doesn’t matter what 
the State law says, you can only apply the numerical dose standard 
that is the NRC or governing DOE standard. 

As a citizen I’m saying, of course and I can understand the logic 
of Federal preemption for efficiency or conflict reasons, but then 
I’m reading a case with a poor individual working for Florida 
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Power and Light Company. He said he wasn’t given protective 
equipment. The State of Florida would have required him to get 
protective equipment. The Court of Appeals said, too bad, we are 
only permitted to apply the Federal duty of care which is numer- 
ical. I’m saying it can’t be that if there is a State protective stand- 
ard that is not in conflict but supplemental that is still something 
you intended in your interest in protecting States, intended to have 
eliminated. 

The final point is a small but very important point. The Court 
of Appeals in the New Mexico area said you inadvertently did an 
injustice by tagging recoveries to the State statute of limitations. 
There are some States, New Mexico apparently is one, where if you 
don’t bring a case within three years if someone dies, you’re out of 
luck. 

As that court said, unfortunately in the case of radiation, as you 
know, you have latencies that may be more than three years, this 
may work an injustice. In essence, this court, and I cite the deci- 
sion, said, gee. Congress can you fix this. 

Senator Inhofe’s point is extremely well taken. We have a need, 
as Senator Voinovich knows, in the case of USEC, we may be run- 
ning out of fuel shortly. We have a need to keep the system going. 
The question is, in the window you have, to think about fixing it 
to make sure that if like USEC, for some perfect storm reason it 
comes apart, you’ve given the best thought you have to make sure 
it is the best system there can be. 

Senator Reid. Thank you. 

I know this has never happened to you, your name being mis- 
pronounced, but to complicate things I was given a piece of paper 
that had it even spelled wrong. It is my understanding your name 
is Quattrocchi. 

Mr. Quattrocchi. Actually, it’s Quattrocchi but for obvious rea- 
sons, most people just refer to me as John Q. 

Senator Reid. These Irish names have always been hard to re- 
member. Please proceed. 

STATEMENT OF JOHN L. QUATTROCCHI, SENIOR VICE 
PRESIDENT, UNDERWRITING, AMERICAN NUCLEAR INSURERS 

Mr. Quattrocchi. I am John Quattrocchi, Senior Vice President 
at the American Nuclear Insurers which I’ll abbreviate as ANI. 

I am here today representing the member companies of ANI 
which are some of the largest insurance and reinsurance companies 
in the country, if not the world. ANI is a joint underwriting asso- 
ciation or pool of insurers that were formed for the special purpose 
of insuring the nuclear risk. We were created in 1956 in response 
to Congress’s desire that the insurance industry find a way to in- 
sure what was then a very new technology. 

We worked very closely with Congress in those early days to de- 
velop the Price-Anderson law which essentially is an insurance pro- 
gram. The law, as many have said, had several purposes in mind. 
The first was to encourage private development; the second was to 
establish a framework for handling potential claims and the third 
was to provide a ready source of funds to compensate injured vic- 
tims of an accident. 
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My purpose today is to let you know that from our perspective 
as professional insurers, the Act has served the American public 
very well and should be renewed with little if any change. Let me 
quickly mention a couple of key provisions of the Act that have al- 
lowed us to provide this insurance market for more than 40 years 
without interruption. 

The law requires reactor operators to maintain primary financial 
protection equal to the maximum amount of liability insurance 
available from private sources at reasonable terms. That require- 
ment is satisfied under nuclear liability policies that we write. 
Over the years, the primary insurance limit has increased from $60 
million in 1957 to $200 million today. Incidentally, that’s $200 mil- 
lion per site. So when the limits are totaled, insurers have a cumu- 
lative risk of more than $15 billion. The primary limit was last in- 
creased in 1988 after time of last renewal of the Act. 

In the event that loss exceeds the primary limit, the law requires 
reactor licensees to participate in what is called a secondary finan- 
cial protection program which we at ANI administer. Under this 
program, each licensee is retrospectively assessable for any loss in 
excess of the primary limit up to a maximum assessment of $88.1 
million per reactor, per accident. As I mentioned ANI writes the 
secondary contract and we administer the program but the second 
layer of protection is drawn from reactor operators’ own funds. 
With 106 units in the program, the total level of financial protec- 
tion available to the public is just over $9.5 billion. 

There are a number of other key provisions in the law critical to 
the interest of insurers and to the public. Those are outlined in my 
testimony and I won’t go through them now in the interest of time 
but give some other quick points. 

I mentioned earlier that our primary limit has not been in- 
creased since 1988. Obviously inflation has taken a toll. In testi- 
mony I delivered in Congress in June of last year, I indicated a rea- 
sonable goal might be a primary limit in the range of $300 million, 
assuming a satisfactory renewal of the Act. That remains our goal 
but I have to qualify my remarks by stating what may be obvious 
at this point. The events of September 11 will make it much more 
difficult for us to achieve the goal. 

On the terrorism issue, ANI has elected to continue to cover li- 
ability arising out of terrorist acts as has been the case since 1957 
but up to one shared industry aggregate limit of $200 million. The 
aggregate is necessary to assure our member companies and rein- 
surers that their exposure to terrorism is quantified and capped. 

I would add that the secondary program will continue to apply 
to loss in excess of any diminished primary limit, so the program 
remains seamless as to terrorism. 

We have also increased premiums by 30 percent effective Janu- 
ary 1. There is obviously a cost to generate insurance capacity and 
the cost after September 11 is higher than it was before. I might 
also mention that we have begun talking with the nuclear industry 
about their interest and a possible new coverage that would pay 
the retrospective assessment in the second layer for the reactor 
that has the accident. We think in the unlikely event of an accident 
that requires assessments, the utility that suffers the loss will be 
under the most severe financial pressure. This new coverage would 
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shift that pressure to insurers, at least for one full retro assess- 
ment. 

I have to stress one point again. To introduce a new product that 
would pay one full retro premium, we would have to develop addi- 
tional insurance capacity over and above whatever additional ca- 
pacity is developed for the primary layer. My comments about a 
new product therefore have to be qualified again. The events of 
September 11 will make the development of this new product dif- 
ficult to accomplish and our first priority after all for new capacity 
has to be on the primary side. 

I’ll sum up by saying the financial protection this law provides 
the public far surpasses any other system that we as professional 
insurers are aware of. The Act is clearly in the public interest re- 
gardless of one’s point of view on the issue of nuclear power itself 
In its first true test in 1979 — and I heard from other witnesses the 
Act had not been tested but in fact it had. 

After the Three Mile Island accident, the Act served the public 
well. We as insurers responded under the Act within 24 hours of 
the evacuation order. We made emergency assistance payments to 
some 3,100 families without requiring a liability waiver of any 
kind. I myself was part of that effort and I am proud that we able 
to help those affected by the accident. 

There is a little amusing and short story I’d like to share with 
you about that difficult time. 

Senator Reid. I let the others finish their statement because they 
were close to the end. Your’s is extremely long so you would have 
to wrap it up quickly if you could. 

Mr. Quattrocchi. I have told the story before so for those who 
have heard it my apologies. 

The insurance team was staying at a motel about 10 miles from 
the site and that motel was nearly deserted. At breakfast one 
morning, I spotted a young couple with two children. Mom and dad 
were clearly distraught. A waitress walked over to their table and 
tried to console them. She said, “Do you see those people over 
there? They’re with the insurance company and there’s no way 
they’d be here if we were in any real danger.” Then she added, 
“But watch them very carefully because when they leave, we 
leave.” 

I don’t expect that to happen again but if it does, the public 
needs the protection the Act provides. We therefore urge the mem- 
bers of the subcommittee to support renewal of the Act in its exist- 
ing form. 

Thank you for your time and for the opportunity to express the 
views of insurers on this important issue. 

Senator Reid. Mr. Guttman, your full statement will be made a 
part of the record as your’s will be. 

Mr. Fertel? 

STATEMENT OF MARVIN S. FERTEL, SENIOR VICE PRESIDENT, 
NUCLEAR ENERGY INSTITUTE 

Mr. Fertel. Thank you for the opportunity for NET to testify 
today. I request my statement be made a part of the record. 

Senator Reid. Hearing no objection, that is the order. 
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Mr. Fertel. As you’ve heard, for 45 years now Price-Anderson 
Act has provided what we believe is the most effective third party 
liability protection in the world. Since the inception of Price-Ander- 
son in 1957, the law has been extended three times for successive 
ten year periods and in 1988 for an extended 15 year period. 

Over that period it really has evolved from one that provided 
some specific government indemnification to a law that imposes, 
and I’ve heard a lot today, that it limits. I think there is two sides 
to a limit. It’s an imposition too. There is an imposed requirement 
of $9.5 billion for the industry to have available through insurance 
and self insurance in the event of an accident. I think that’s the 
right public policy and it’s a good outcome. 

Unless Congress renews the Price-Anderson Act, it will expire on 
August 1 of this year. Given its proven record. Congress should 
renew the Act indefinitely without changing the current processes 
applicable to commercial nuclear powerplants. 

The industry also recommends adding a provision to the law that 
would address new, smaller, highly efficient modular reactors as 
the chairman spoke with Mr. Kane about which are under consid- 
eration by companies in our country for deployment here. Price-An- 
derson Act renewal should recognize this development and include 
these reactors in its protocols. We would be pleased to provide the 
committee with appropriate language to do that. 

The Price-Anderson Act insures the availability of more than 
$9.5 billion to appropriately compensate members of the public as 
a result of a nuclear incident. I should add and somewhat contrary 
to what I have been hearing, no other energy source or industry 
has such an obligation. What I’ve heard is only the nuclear indus- 
try has such a provision to protect us. Nobody else has the obliga- 
tion. I think there are both sides of that coin that we need to talk 
about. 

The Price-Anderson Act has two tiers of liability protection, the 
primary level of coverage. The law requires nuclear plant operators 
to buy all nuclear liability insurance available or provide for an 
equal amount of financial protection. Currently, as John Q said, 
there’s $200 million available at each nuclear powerplant site. 

For the second level, nuclear power operators are assessed up to 
$88 million for each incident that exceeds the primary level at a 
rate not to exceed $10 million per year per reactor which gets you 
to another $9.3 billion. I should indicate that the $9.5 billion aggre- 
gate is per site per reactor. It’s a lot of money, not only per reactor 
but across our whole country. 

I want to emphasize that the Act creates an industrywide obliga- 
tion for providing insurance by spreading the liability for a major 
accident across the industry. It’s a pooling arrangement and actu- 
ally seems to make good sense from public policy. I don’t declare 
bankruptcy, all my peers help me make this payment. 

In addition, the law requires that Congress may establish more 
assessments on the industry if that is required, if the first two lev- 
els of coverage are not adequate to cover claims. The cost of Price- 
Anderson coverage is included in the cost of electricity; it is not a 
Federal subsidy. 

To date, no taxpayer dollars have ever been paid out for commer- 
cial claims under Price-Anderson and of the approximately $200 
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million paid in claims since the Act went into effect, including the 
$70 million from the Three Mile Island accident, all have heen paid 
by private insurers in the industry. 

I should note that the $70 million for TMI is a real cost based 
on the worst accident in the history of the U.S. nuclear program 
and represents less than 1 percent of the liability coverage required 
by Price-Anderson. Since TMI, in our opinion, the safety of our 
plants has moved to a level that no other country even approaches 
and has set a standard for the rest of the world. 

The NRC and DOE have recommended renewal of the Price-An- 
derson Act and the House of Representatives passed legislation re- 
newing Price-Anderson in November of last year. We believe elec- 
tricity is essential for both insuring our quality of life and driving 
our economic growth. The strength of our electricity system is di- 
versity of fuel type and technology, coupled with a robust program 
for energy conservation and efficiency. 

Nuclear energy as our second largest source of electricity and our 
only large expandable source of emission free electricity is a critical 
component of our supply system. Our powerplants continue to 
achieve record levels of safety and reliability and 2001 has proved 
no different from previous years. Preliminary data show the indus- 
try is on track to produce about 760 billion kilowatt hours of elec- 
tricity. That is more electricity than produced by nuclear programs 
in France and Japan combined. 

Also, our existing nuclear plants are proving to be the most cost 
effective source of electricity in our country. Nuclear energy has 
played a vital role in meeting increased demand while significantly 
contributing to meeting our clean air goals and reducing carbon 
emissions. As demand continues to rise, nuclear energy will be 
even more important. 

The Price-Anderson Act has been an effective law for more than 
four decades. We recommend that Congress renew it this time as 
it has over the three last times. 

Thank you and we welcome any questions. 

Senator Reid. I’ll take five minutes and ask questions and then 
Senator Inhofe and then you. If we need more time, we can go after 
that. 

First to Christie Brinkley, I appreciate your lending your “star” 
power to this hearing. Your presence has helped focus attention on 
this most important issue. Thank you very much for being here. 

I do think you sum the concern a lot of people have. You are a 
mother with children. You live in an area that is densely populated 
and you have these power producing devices that could cause irrep- 
arable harm to lots of people. I think it is good you raise concern 
because you are speaking for a lot of people in America today. 

Mr. Bradford, as I understood your testimony, you support an 
unlimited liability system for the industry, is that right? 

Mr. Bradford. Yes. If it were up to me, I would remove the li- 
ability limitation on a going forward basis. 

Senator Reid. You laid out in your statement why. In short, 
would you repeat that for me? 

Mr. Bradford. Because the liability limit is in effect anti- 
competitive now that we have a competitive wholesale generation 
market. It provides a subsidy of indeterminant value to the nuclear 
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powerplants who benefit from it, both in comparison to other 
sources of electricity generation be they fossil or renewable, and 
even between nuclear powerplant designs with the claims now 
being advanced to the effect that a new generation of nuclear pow- 
erplants potentially and inherently safe, potentially sited under- 
ground that would not have the potential to do these large kinds 
of damages, those plants don’t need this subsidy. So to the extent 
that the price of power from the plants that do benefit from the 
subsidy is lower, those who don’t need it are at a competitive dis- 
advantage even there. 

Senator Reid. Mr. Guttman, in your testimony you raise con- 
cerns about the failure of Price-Anderson to require the power- 
plants to keep records of their accidents? 

Mr. Guttman. I’m saying the experience of the Congress and the 
Administration in the last decade looking at the nuclear weapons 
workers the atomic veterans, even radiation experiments is what 
happens when you have these kinds of incidents. 

The problem the public has is not they are obtuse, not that they 
think low levels of radiation are dangerous but again and again it 
turns out the Government, in the case of DOE, its contractors don’t 
keep records and don’t disclose. 

Senator Reid. So you’re saying they should? 

Mr. Guttman. That’s right. What was done by the Administra- 
tion in response to the President’s Advisory Committee on Radi- 
ation experiments was incorporated in the Nuclear Workers Em- 
ployee Act, that instead of having a longstanding holy war debate 
about low levels causing this and that, do you have the data? There 
should be a burden. One of the things you can put in the Act is 
a burden on whoever may be causing an accident, if you can’t pro- 
vide the documents and the monitoring to show years removed that 
someone was not — 

Senator Reid. I would say this to you is not theoretical, you’ve 
had experience where you have had problems in finding out and 
trying to settle claims for victims and there were no record there, 
is that right? 

Mr. Guttman. As we are well aware, the law you folks passed, 
the Employees Compensation Act, has a special section which is 
premised even with nuclear weapons workers. Richard Miller has 
said you can’t even monitor the nuclear weapons workers who you 
know are working for you. 

Senator Reid. So the answer to my question is, “Yes, you have 
had experience?” 

Mr. Guttman. Yes, we have had experience. 

Senator Reid. Could you elaborate on your testimony that Price- 
Anderson does not cover acts of war. Ms. Brinkley also said the 
same thing. Should it? 

Mr. Guttman. That’s for the Congress. I think what is for us to 
say is that is something you should address. 

Senator Reid. What is your opinion? 

Mr. Guttman. My opinion is it is an interesting question. I think 
it is a neutral question in the following respect. From the perspec- 
tive of torts lawyers as we see from September 11, they would be 
just as happy if it didn’t cover, it wasn’t covered because then they 
could go to court and sue for unlimited damages. If one is con- 
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cerned about the health and safety of the nuclear industry, I’m not 
speaking for them, but it might be desirable to provide quite clear- 
ly that we want to address this in advance. I think the policy con- 
siderations are do you want to protect the industry in advance or 
do you want for all heck to break loose should something like this 
ever happen. How you provide for it, that’s why you’re deliberating. 
I wouldn’t presume to tell you whether it should or shouldn’t. 

Senator Reid. Senator Inhofe. 

Senator Inhofe. Let me start by making a comment. I think a 
lot of the things you’re talking about, Mr. Guttman, are not really 
in the jurisdiction of this committee. If you talk about the labs, 
that’s DOE, not that we’re not concerned, but I would ask Mr. 
Fertel if he has any ideas or comments as to what they are doing 
on this but make it very short. 

Mr. Fertel. I think your comment is appropriate. I think if you 
go to commercial plants and if Mr. Kane from the NRC was here 
you could certainly ask him or you could for the record. The records 
kept at the plants on exposures are very elaborate, very detailed 
and very comprehensive. We want them that way, the NRC wants 
them that way. It’s a much different system than the old weapons 
complex system. 

The other thing as John Q said, we see Price-Anderson right now 
as covering acts of terrorism, their policy covers it, our secondary 
financial protection covers it. It does not cover acts of war. 

Senator Inhofe. Ms. Brinkley, I want to echo the remarks of our 
chairman on your presence here. We appreciate it very much. 

This committee has been addressing clean air and emissions for 
several years. It has been quite a concern and I know you are con- 
cerned about it too. In my opening statement I mentioned that 
each year the U.S. nuclear powerplants prevent 5.1 million tons of 
sulfur dioxide, 2.4 million tons of nitrogen oxide and 164 metric 
tons of carbon from entering the Earth’s atmosphere. Wouldn’t you 
have to agree that is a benefit of nuclear energy? 

Ms. Brinkley. I would have to respond that renewable clean en- 
ergy sources such as photovoltaics, fuel cells and wind, hydro don’t 
have any of those emissions at all. If our government would sub- 
sidize those industries the way they do the nuclear industry as 
Senator Voinovich expressed earlier, he believes the solar and wind 
power would be effective in say a 15 year span. Imagine if the gov- 
ernment supported these renewable energy sources. 

Senator Inhofe. I’m sorry I have to interrupt you but we’re going 
to run out of time on this. I would say yes, government is sup- 
porting that. I’m supporting that. Senator Voinovich is supporting 
that. 

We have a problem right now with the here and now. What hap- 
pens if we were tomorrow to find out we’d lose 20 percent of our 
energy? 

Ms. Brinkley. We talk about clean emissions but I don’t think 
we can ignore the waste that is produced that nobody really knows 
what to do with. I think it’s irresponsible for us to continue pro- 
ducing piles of nuclear waste with no disposal system. I don’t think 
you can truly call this clean energy. 

Senator Inhofe. We were talking about emissions and you’ve an- 
swered the question. 
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Mr. Fertel, in Ms. Brinkley’s testimony she cites a study done for 
the NRC by Brookhaven Lab in 1997 that stated spent fuel pool 
fire could cause widespread contamination at a cost of $59 billion 
and property damage. In your view, is this realistic? 

Mr. Fertel. We actually offered NRC comments on that. We 
could submit them for the record if you’d like. We don’t believe it’s 
realistic, even though we think the study provided value and things 
we could look at to improve safety at the plants. 

Senator Inhofe. I would like to have that for the record. I think 
it would be very appropriate at this point to have it in there. 

Senator Inhofe. Mr. Quattrocchi, as I understand things 
changed after September 11 in terms of the two things that could 
happen in primary protection. One, it could affect raising that limit 
from $160 million to $200 million in 1988 or that time frame to 
$300 million or could have an effect on the premiums. Which of 
these do you think is going to happen and what kind of premiums 
are we looking at for this coverage? 

Mr. Quattrocchi. Premiums in 2001 were roughly $275,000 for 
a single unit site, roughly $400,000 for a double unit site, and 
roughly $600,000 for a triple unit site. In 2002, those premiums 
were increased by 30 percent. I should add that up to 75 percent 
of the premiums we charge are actually refundable after a 10 year 
loss experience period. In fact, we’ve been making refunds every 
year since 1967 which is an indication of the safe record of the in- 
dustry we insure. 

On the terrorism issue, as I said, we have elected to continue to 
insure terrorism but we have imposed an industry aggregate of 
$200 million but again, the secondary policy will sit on top of that. 

Senator Inhofe. Do other countries have the secondary financial 
protection program comparable to Price-Anderson? What do other 
countries do? 

Mr. Quattrocchi. As a matter of fact, no other country has this 
system of protection. In every country I’m aware of, they essen- 
tially have a system that is very similar to Price-Anderson back in 
1957. In other words, there is required insurance and then there 
is government indemnity which applies in excess of that. So there 
is no joint liability that has been accepted by utilities anywhere 
else but in the U.S. 

Senator Reid. Senator Voinovich? 

Senator Inhofe. Let me make one last comment. I know I’m out 
of time and won’t be able to stay for another round but I do have 
some questions for the record I’d like to submit to each of the wit- 
nesses. 

Senator Reid. I think we all have additional questions and I 
would ask panel members, our staff will give you these questions 
and within two weeks, if you’d get the answers back to us, we’d ap- 
preciate that. 

Senator Voinovich? 

Senator Voinovich. Mr. Bradford, you raise the concern in your 
testimony that nuclear facilities are only covered by $9 billion. Do 
you know of any other industry out there that has a $9 billion pol- 
icy of coverage, any coal unit, natural gas, chemical, large manufac- 
turing facility that does? It seems to me that the nuclear power in- 
dustry is the most insured industry that we have. You talk about 
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this being a subsidy because there is a limit at the other end, but 
the fact of the matter is they do pay premiums every year for this 
insurance coverage. 

One other thing that really needs to be pointed out, and we for- 
get this, that all the costs we’re talking about here are paid for by 
the ratepayers. It’s interesting to me that there are so many people 
opposed to nuclear energy, and you raise a good point, Ms. 
Brinkley, about the fact it is about Yucca Mountain, what are we 
going to do with the waste an that question needs to be resolved 
if we’re going to go forward at all with nuclear energy. That is one 
hopefully we will resolve this year. 

Once that is resolved, the fact of the matter is all of these costs 
have to be picked up by the consumers. If we eliminate nuclear en- 
ergy then we have to go to some other resources. Many people in 
your part of the country — there is a bill in here that will prevent 
us from burning coal which provides 50 percent of the energy 
across the country, and in my State, 80 percent. 

So if you eliminate nuclear, you eliminate coal, all you’re left 
with is gas, hydro and renewables. The fact of the matter is it’s 
going to be a long time before these renewables are going to be fis- 
cally and from an efficient point of view, available to provide en- 
ergy for this country. So we have somewhat of a dilemma. How do 
we balance all of these different things that need to be taken care? 

I’d like to take the rest of my time, Mr. Chairman, and give Mr. 
Fertel or Mr. Quattrocchi a chance to respond to anything else 
they’d like to respond to because they are the experts. Mr. Fertel, 
I’ll call on you first. 

Mr. Fertel. I’d like to make two points. As Ms. Brinkley said, 
living around nuclear plants and their vicinity is something every- 
body wants them to be safe. Well, all the people that work at the 
plant live around the plant with their families. I think one thing 
you might benefit from is going to visit some plants and talking to 
the people there. No one wants them to operate safer than the guys 
that are there. 

Senator VoiNOViCH. Doesn’t Homer Simpson work in a plant? 

Mr. Fertel. He “works” in Hollywood. That’s fantasyland, sir. 
We’d love to take you to a plant if you’d like to visit one. 

The other point that Peter Bradford was making was that with 
the competitive market, the subsidy to nuclear. I think if you see 
what’s happening in the electricity markets now what you’d find is 
the nuclear plants are our most cost effective source of electricity. 
They are being dispatched 24 hours a day, 7 days a week, 365 days 
a year because there’s cheap electricity put out on a grid. They 
have no problem competing. The subsidy is not there. The $88 bil- 
lion liability is shown in the financial reports that the companies 
have. Nobody else shows any liability potential because they don’t 
have that obligation. 

If we have an Enron situation today, one of the things people are 
concerned about, they have a problem, it’s a catastrophe, they don’t 
have the assets. One thing they do have, Mr. Quattrocchi, is their 
insurance and they have all these other people out there that are 
going to be held responsible to pay for their problem, and they are 
exempted from certain tort liability defenses that industries can 
use. If you have an accident, immediately they start moving in to 
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pay for it. They can’t raise the argument that it wasn’t our fault 
or something else happened as a result of that. It’s no fault insur- 
ance. 

Mr. Quattrocchi. Let me make two quick points on the issue of 
a subsidy. A subsidy is usually defined as the transfer of govern- 
ment funds to a private entity. That is simply not the case in this 
business. 

Second point, the insurance industry has a great deal of experi- 
ence in handling litigation that has been unfettered by limits on li- 
ability. I mentioned in my testimony that no case comes to mind 
more poignantly than the Bhopol accident in 1984. After flirting 
with bankruptcy, Union Carbide ultimately settled that case for 
$470 million or roughly $1,000 for every person killed or injured. 
There was no limit. 

Senator Reid. Is that something you’re proud of? 

Mr. Quattrocchi. That’s not something I’m proud of. I’m proud 
of the fact that the Price-Anderson system serves the public inter- 
est in a way that the absence of a limit on liability would not. Sen- 
ator. 

Senator Reid. I would just say you’d better refine that answer a 
bit. The fact of the matter is one reason it settled so cheaply is it 
was some foreign country it happened in and if it had been in 
American courts, you know that wouldn’t have happened. 

I would also say in response to my friend. Senator Inhofe, when 
he makes the comment this committee doesn’t have jurisdiction, 
this committee may not have jurisdiction of a lot of things but we 
have other responsibilities in the Senate and one of the things is 
I’m chairman of the Energy and Water Appropriations Sub- 
committee where we deal with energy we funded. So this testimony 
is extremely important. 

I would also say that I really appreciate Ms. Brinkley’s answer. 
One of the reasons we’re not doing more with wind and other alter- 
native energies is we in Congress have done nothing to support it. 
No wonder we are 10 or 15 years away. We have had to fight for 
skimpy dollars every year we have a bill. I recognize it is not going 
to change overnight but we have to start changing, in my opinion, 
our dependence on a number of things. 

I would also say to you, George, Senator Voinovich, no matter 
what happens with the Secretary of Energy’s recommendation on 
Yucca Mountain, it’s not going to end this year. This is only a rec- 
ommendation as to what should happen with nuclear waste. The 
Nuclear Regulatory Commission will spend at least ten years try- 
ing to figure out if Yucca Mountain can be licensed. 

Mr. Bradford, could I ask you to respond to the statements by 
Mr. Eertel about why they really don’t get a subsidy? 

Mr. Bradford. I think it’s important to distinguish between two 
parts of Price-Anderson and also with regard to Senator 
Voinovich’s question. The retrospective premium elements, the 
money that is there up to $9 billion is not where the subsidy is. 
The subsidy is in the limitation on liability above that amount. 

Senator Voinovich. Isn’t that a subsidy also if you want to call 
it a subsidy to the ratepayers? What we forget about here is the 
companies are paying this money, the companies make x profit and 
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they pass it on to their customers. Ultimately, it’s the consumer 
that pays for this one way or the other. 

Mr. Bradford. If it’s a subsidy to the customer and since re- 
structuring I’ve stopped using the word ratepayer, if it’s a subsidy 
to the customer, it comes at the expense of people living around the 
powerplants. In essence what’s happening is that risk is being 
transferred, both risk of harm and risk of loss of money, onto the 
people around the powerplants or if Congress steps up and makes 
them whole, to the U.S. taxpayer. That risk is being shifted off the 
nuclear powerplant owner and as you suggest, probably also off the 
consumer of nuclear power. That’s why that is a subsidy that 
works against not just wind and photovoltaics, but also against any 
inherently safe forms of nuclear energy. 

Senator VoiNOViCH. You’re saying it gives them an advantage be- 
cause of down the road protection of not being vulnerable in terms 
of liability. That’s one way of looking at it. The other way of look- 
ing at it is what business entity in this country, and we have a lot 
of dangerous businesses in this country, have required they have 
to have $200 million worth of insurance each year and then every- 
body else in the industry says if something happens to them, we’re 
going to let you use our insurance and by the way, for the next ten 
years, eight years or whatever, we’re going to kick in $10 million 
a year to take care of providing for those people and businesses 
that have been injured? There’s the other side of this coin that 
seems to be forgotten here. 

Mr. Bradford. It is a subsidy that shows up in the short term 
because the cost of capital of the powerplant owner is lower to the 
extent that the investor receives a lower risk because there is a 
limit on the potential liability. So it is not a distant subsidy. 

Secondly, other industries and other forms of electric power gen- 
eration just don’t have what that 1957 study, WASH 740, described 
as the ability to render an area the size of the State of Pennsyl- 
vania uninhabitable and to do the levels of damage that a nuclear 
powerplant could do. When you say that a coal plant or a set of 
wind generators doesn’t have a limit on it. 

Senator VoiNOViCH. I’m talking chemical. There’s all kinds of in- 
dustries that could cause terrible damage to society. All I’m saying 
is you make a point but the other side of the coin is that there is 
coverage there for people that are injured and you might argue 
that it’s not going to be enough to take care of their problems and 
in that case they’d come back to Congress and probably ask us, like 
they are in New York today, to come forward with additional 
money to help pay for that. 

Senator Reid. That’s his whole point. That’s the whole point he’s 
making. 

Senator Voinovich. The whole point is that there are people in 
this country that want to eliminate nuclear energy and I’m saying 
at this stage of the game, we have a problem of providing energy 
for those people who need energy today and take care of our energy 
needs in the future and what we’re asking for is a renewal of some- 
thing that’s been around a long time so that we can continue to do 
that and hopefully expand as time goes on. 

Senator Reid. I don’t think Mr. Bradford is talking about elimi- 
nating nuclear power. I haven’t heard you say that. 
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Mr. Bradford. As others have said, if you remove the liability 
limit in reauthorizing Price-Anderson, indeed if you didn’t reau- 
thorize Price-Anderson, it would remain in effect for the existing 
plants. So the idea that 20 percent of the Nation’s electric capacity 
will disappear if Price-Anderson is substantially modified just 
doesn’t hold. What we’re talking about is what kind of incentives 
removing the liability limit would give to the types of electric gen- 
eration or the investments in energy efficiency — 

Senator VoiNOViCH. Mr. Bradford, that’s the question I asked be- 
fore and Mr. Quattrocchi, you’re the insurance man. What’s your 
answer to that? That is a very good point he makes, why bother 
with reauthorizing Price was the first question I asked. Why bother 
reauthorizing it if it takes care of the people already in the busi- 
ness? Why bother? 

Mr. Quattrocchi. Let me make a point. 

Senator Reid. Let me say this: this committee has jurisdiction 
over any perspective powerplants, nuclear power plants. We have 
no jurisdiction over those already in operation as far as Price-An- 
derson. That’s the arrangement that was made with Jeff Binga- 
man, chairman of the Energy Committee, so these hearings relate 
to what’s going to happen in the future with nuclear power. Please 
go ahead. 

[NOTE: Upon reviewing his statement. Senator Reid provided 
the following clarification for the record: “Since no action on the 
Price-Anderson Act would leave existing plants unnaffected, I am 
particularly interested in its effect on potential new nuclear power 
plants. I recognize that the Environment and Public Works Com- 
mittee has jurisdiction over all Nuclear Regulatory Commission li- 
censed facilities — existing and prospective. I have discussed this 
with several members.”] 

Mr. Quattrocchi. In my view as an insurer, the Act represents a 
balancing of interest between the public interest and the need for 
insurers and nuclear operators to have a certain semblance of cer- 
tainty and predictability. If you take away one leg of a three-legged 
stool, in this case the limit on liability, the stool will fall over. For 
example, without a limit on liability, how many utilities would ac- 
cept joint liability, responsibility for an accident in California for 
which a utility in New York is now responsible to pay retro pre- 
mium? How many utilities would continue to accept that responsi- 
bility? I think. Senator, very, very few, if any. 

Senator Reid. Let me ask one last question. As I understand 
Price-Anderson if there were a catastrophic incident, then there is 
a responsibility to come forward with money. 

Mr. Fertel. Yes. Even short of that, there is a responsibility to 
come forth with money. 

Senator Reid. What would happen if there were a catastrophic 
accident, wouldn’t that mean there would be less ability to come 
forward and these companies would be in bad shape? Where are we 
going to get the money? Mr. Guttman? 

Mr. Guttman. Yes, you’re talking about the deregulation effect 
and the question I have is, is it possible that will make it even 
worse because you may have all your eggs in one company basket 
in Excelon or standalone plants which are limited in liability so 
that they have no other source? If the insurance industry is now 
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saying they are going to cover terrorism in their first $200 million, 
what does that mean about the rest? That’s nice but now you have 
real ambiguity. I go to court representing all these fine folks, do I 
say it’s not the first $200 million, it’s the whole $9 billion? Where 
is that addressed in what you’re thinking of because Senator 
Voinovich is saying the industry is paying for this. They’re paying 
for it in the first $200 million. I think Mr. Bradford, Ms. Brinkley 
and I are saying the lion’s share, and what you’re suggesting, is the 
retrospective payment which is put at risk by the deregulation and 
restructuring and have not been studied and the NRC say we 
should look at this carefully. 

Senator Reid. The subcommittee stands in recess. 

[Whereupon, at 11:50 a.m., the subcommittee was adjourned, to 
reconvene at the call of the chair.] 

[Additional statements submitted for the record follow:] 

Statement of Hon. Harry Reid, U.S. Senator from the State of Nevada 

I want to thank the witnesses for being here today to discuss the reauthorization 
of the Price-Anderson Act. 

As many of you know, Price-Anderson has been with us for a long time. 

The Act was first established almost 50 years ago for two purposes: 

First, to allow for the commercial use of nuclear energy by providing liability cer- 
tainty to a complex, untested technology; 

Second, to assure compensation to the public in the event of an accident 

I think we all agree that it has performed the first function well — that was the 
easy part. 

But it is the second that we must really address — that is the real challenge. 

We must not shirk that responsibility. You know the builders of the Titanic told 
people it was unsinkable, and only when the boat was in the water did its 
vulnerabilities become apparent. 

Thankfully, the Price-Anderson ship has not been put to the test yet. I hope it 
never is — but we must prepare for that possibility. And it is our job to make sure 
we don’t skimp on the legislative lifeboats. 

What should we do? 

The nuclear power industry went through its troubled teenage years during the 
1970s, moved through adolescence and has now settled into a comfortable middle 
age. It no longer needs the federal government to nurture it. 

Over the years, Price-Anderson has shifted more to fulfilling the second goal — pro- 
viding the public with compensation in the event of a catastrophic nuclear accident. 

But the law has become an upgraded Model T, with original parts and newfangled 
additions that just don’t match. What we really need is a brand new vehicle, one 
that is designed using today’s understanding to secure tomorrow’s energy industry. 

The generation and selling of electricity are very different today than 50 years 
ago. For better or worse, we now have unregulated electricity markets in many 
states, where competition is king and consumers are no longer captive to rate mon- 
archies. 

A new electricity market demands a new Price-Anderson system. 

This is not an easy task, however. The basic problem appears to be that the costs 
of an accident would be just too big. How big? The General Accounting Office re- 
ported in 1986 that the costs could be in the tens of billions or even in the HUN- 
DREDS of BILLIONS depending on which way the wind is blowing. 

There can be no doubt that without some form of insurance, no nuclear power 
plant has the assets to cover the costs of a truly catastrophic accident. The utility 
would simply go bankrupt first. 

Unfortunately, even after 50 years, the private insurance industry still is only 
willing to insure a nuclear power plant for a few hundred million dollars — much less 
than the likely cost of a truly catastrophic accident. The bulk of the Price-Anderson 
insurance comes from the industry’s promise to share the burden and costs — up to 
$9 billion — in the event of an accident. 

That’s like promising to pay your health insurance premiums only after you’ve 
been diagnosed with a debilitating disease — a disease that will keep you bedridden 
for years, unable to work or otherwise take care of yourself. NO insurance company 
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would be willing to let you get away with that. And we cannot allow nuclear power 
plants to operate without adequate insurance. 

The question we then have to ask is how can we fill the void left by the private 
insurance companies and insure nuclear power plants for a reasonable sum, in a 
way that is both fair to potential accident victims and guarantees payment in the 
event of an accident. 

Or perhaps the first question is why we should do this when we don’t do it for 
other industries. Maybe the market decision not to insure nuclear power plants ade- 
quately means nuclear plants should not be built, especially now that other, safer 
alternative energy sources are available. 

Today, I hope to hear our witnesses address these issues. 


Statement of Hon. James M. Jeffords, U.S. Senator from the State of 

Vermont 

I am pleased to be here this morning to hear testimony regarding reauthorization 
of the “Price-Anderson” provisions of the Atomic Energy Act. My good friend Senator 
Reid, who as subcommittee chair has called this hearing, will be delayed slightly, 
so I am happy to proceed this morning on his behalf. 

Price-Anderson was enacted in 1957 as an amendment to the Atomic Energy Act. 
Its purpose was to ensure that adequate funds would be available to compensate 
victims of a nuclear accident, and to remove the threat of unlimited liability that 
would deter private companies from engaging in nuclear activities. 

Price-Anderson is due to expire on August 1, 2002. However, existing Price-Ander- 
son coverage for already-licensed power plants will not expire, since under the law, 
existing power plants are covered for the lifetime of the facility. The Price-Anderson 
coverage we are talking about is that which will apply to any new facilities licensed 
after August. Nuclear power supplies a very important part of our energy mix. In 
Vermont, nuclear power from the Vermont Yankee plant provides almost 30 percent 
of our electricity, as well as providing electricity to other New England States. Na- 
tionwide, nuclear power produces 20 percent of our electricity use. As an emissions- 
free energy source, it has many benefits. 

However, nuclear energy is also burdened with serious concerns over waste dis- 
posal, and safety. Price-Anderson acts as a means of encouraging the development 
of nuclear power, and also sets a framework for providing financial coverage in the 
event of an accident at any of our nation’s nuclear power facilities. Price-Anderson 
provides several important public benefits including simplifying claims in the event 
of an accident, and providing for immediate reimbursement in the case of an emer- 
gency. There are nonetheless a number of very legitimate questions about the ap- 
propriateness and adequacy of this legislation. 

For example, how do we best ensure that companies have sufficient financial re- 
sources to pay the deferred premiums, which are not due until an accident occurs 
but which form the bulk of the coverage amounts? 

Also, while the approximately $9 billion coverage, per nuclear accident, that Price- 
Anderson would supply is high in terms of insurance coverage, is it sufficient to 
cover the actual public and private costs of a catastrophic nuclear accident? 

Price-Anderson was initially contemplated as temporary coverage to help a fledg- 
ling industry. Should that coverage now be extended indefinitely as some would sug- 
gest? Does this kind of insulation from liability, with the Federal government bear- 
ing responsibility for anything above the $9 hillion per accident coverage, unfairly 
benefit the nuclear industry over other desirable energy forms such as wind and 
solar? Is existing Price-Anderson coverage sufficiently broad to cover terrorist acts? 

These are all very important issues, and I thank today’s witnesses for sharing 
their time and expertise with the committee. 


Statement of Hon. James M. Inhofe, U.S. Senator from the State of 

Oklahoma 

Last September, when I attempted to attach a national energy policy to the de- 
fense bill, I argued that a diverse and domestically produced energy supply was key 
to our national and economic security. I have been saying this for almost 20 years 
now. In the 1980’s, when I was in the House, Secretary of Energy Don Hodel and 
I went on a national speaking tour on energy policy. Our message was that our na- 
tion must have adequate supply of energy at competitively sound prices to ensure 
national and economic security. This same message endures and applies today. 
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We must utilize the broadest possible base of our God-given resources: nuclear, 
oil, gas, coal, alternative, sun, wind, and conservation itself — among others — as a 
means of making these resources more available. 

Currently, 103 U.S. nuclear units supply about 20 percent of the electricity pro- 
duced in the United States. Going forward into the future, nuclear energy must be 
a key component of any national energy plan. The first step in that direction must 
be Price-Anderson Reauthorization. The Administration’s National Energy Policy 
Development group agrees with this statement. I would like to insert the National 
Energy Policy Development group’s findings and recommendations regarding nu- 
clear energy into the record. 

Because nuclear energy is an emission-free source of electricity, nuclear energy is 
also a key component to our national clean air goals. Each year, according to the 
Nuclear Energy Institute, U.S. nuclear power plants prevents 5.1 million tons of sul- 
fur dioxide, 2.4 million tons of nitrogen oxide, and, 164 million metric tons of carbon 
from entering the earth’s atmosphere. 

Furthermore, as a former insurance executive, I think Price-Anderson, as an in- 
surance program, is a good deal for the public. For over 45 years, Price-Anderson 
has: 

• provided immediate and substantial private compensation to the public in the 
event of a nuclear accident; 

• provided coverage for precautionary evacuations and out-of-pocket expenses; 

• reduced delays often inherent in tort cases; and 

• consolidated all cases into a single federal court. 

Price-Anderson renewal enjoys substantial bi-partisan support. Both the Bush Ad- 
ministration and the previous Clinton Administration, which had submitted reports 
from NRC and DOE in the late 1990s supporting renewal of the Act with few 
changes, support reauthorization. The House has already passed by voice vote a 
Price-Anderson reauthorization bill that makes few changes to the commercial reac- 
tor provisions of the law. 

While I understand that the chairman and others have concerns about Price-An- 
derson, we must work together to get this done by this August it is essential to the 
future of our national, energy, and environmental security. 


Statement of Hon. George V. Voinovich, U.S. Senator from the State of 

Ohio 

Mr. Chairman, thank you for holding today’s hearing on the reauthorization of the 
Price Anderson legislation. 

As you know, I have introduced the Bill to reauthorize the Price Anderson Act, 
S. 1360. My Bill is cosponsored by Senator Smith and Senator Inhofe, the ranking 
members of both the full and subcommittee, and I appreciate their support on my 
legislation. 

Mr. Chairman, as you know this law was first passed in 1957 and has been re- 
newed three times since. The current version expires on August 1st of this year. Mr. 
Chairman, this is important legislation which provides the insurance program for 
commercial nuclear power plants and Department of Energy facilities. 

I am pleased that the House of Representatives passed their version of the Bill 
on November 27th last year, and I hope that this committee and the Senate can 
move quickly to reauthorize this program early this year. This is the type of must- 
pass legislation that keeps the trains of government running on time. 

I think it is important to note that during the previous Administration, both the 
Department of Energy and the Nuclear Regulatory Commission issued reports to 
Congress recommending the reauthorization of the law. 

The Reports also called for a doubling of the annual premium paid by the nuclear 
reactors from $10 million to $20 million. This recommendation was made prior to 
the relicensing process and at that time the NRC projected that up to half of our 
nuclear reactor fleet would retire instead of being relicensed. However, thanks to 
the regulatory improvements made to the process, largely due to the oversight of 
this subcommittee, the NRC believes that most of our nuclear reactors will in fact 
be relicensed. Therefore, the NRC issued a statement last year revising their projec- 
tions and recommending that the annual premium not be increased, and our legisla- 
tion follows their recommendations. 

Mr. Chairman, currently nuclear energy provides approximately 20% of our en- 
ergy needs while fossil fuels such as coal and natural gas provide the bulk of the 
remainder. Coal and nuclear power have been inappropriately demonized over the 
last few years but the fact of the matter is both are efficient and cost-effective 
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sources of energy, and like it or not we are going to be dependent upon them for 
the foreseeable future. 

Like many of my colleagues, I support investing in renewable energy. As a matter 
of fact, the Murkowski energy bill, which I am a co-sponsor, the first title is energy 
conservation, and the second is renewable energy. We provide over $5 billion for en- 
ergy efficiency activities and $1.3 billion for renewable fuels; nevertheless we need 
to understand that wind and solar currently provide less than 1/10 of 1% of our en- 
ergy needs. Even with significant investment these sources would not come close to 
meeting our growing energy demand, or replace our current energy sources. 

It is extremely important that we maintain and expand nuclear power if we are 
to meet current and future energy needs. This legislation is fundamental to that 
happening as well as to providing insurance for the Department of Energy facilities. 

Mr. Chairman, again I appreciate you holding this important hearing. I realize 
you have issues regarding the status of Yucca Mountain but I appreciate your abil- 
ity to separate the renewal of this relatively non-controversial program from the 
larger issue of waste storage. This program is important to the thousands of govern- 
ment contractors who work for DOE and to our nation’s nuclear reactors. Thank 
you. 


Statement of William F. Kane, Deputy Executive Director for Reactor 
Programs, U.S. Nuclear Regulatory Commission 

Mr. Chairman, Members of the subcommittee, I am pleased to appear before you 
today to present the views of the Nuclear Regulatory Commission (NRC) on extend- 
ing and amending the Price-Anderson Act. 

As you know, legislation will be needed to extend the Price-Anderson Act. The 
Act, which expires on August 1, 2002, establishes a framework that provides assur- 
ance that adequate funds will be available to compensate the public in the event 
of a nuclear accident and sets out a process for considering nuclear liability claims. 
Without the framework provided by the Act, new private-sector participation in nu- 
clear power would be discouraged because of the risk of potentially large liability 
claims if such an accident were to occur. 

I am here to deliver the strong and unanimous recommendation of the Commis- 
sion that the Price-Anderson Act be renewed with only minor modifications. How- 
ever, I would like to preface my statement of that position with the reminder that 
the Commission’s primary concern is public health and safety. We are not a pro- 
motional agency. Our mission is to ensure the safe use of nuclear power and mate- 
rials. We can look back on a successful history of safe operation and intend to exer- 
cise vigilance to maintain or improve on this record of safety. Nonetheless, it re- 
mains important to assure that if an improbable accident should occur, the means 
are provided to care for the affected members of the public. 

As you know. Congress first enacted the Price-Anderson Act in 1957, nearly a half 
century ago. Its twin goals were then, as now: 

• to ensure that adequate funds would be available to the public to satisfy liabil- 
ity claims in a catastrophic nuclear accident; and 

• to permit private sector participation in nuclear energy by removing the threat 
of potentially enormous liability in the event of such an accident. 

On original passage the Congress provided a term during which the Commission 
could extend Price-Anderson coverage to new licensees and facilities. When that 
term expired, the Congress then, and repeatedly since, decided that the nation’s en- 
ergy policy would be served by extending the Price-Anderson Act so that coverage 
would be available for newly licensed reactors. This action preserved the option of 
private sector nuclear power and assured protection of the public. At this point, in 
order to avoid confusion, I should note that Price-Anderson coverage for NRC licens- 
ees is granted for the lifetime of the covered facilities and does not “expire” in 2002. 
Thus, in any event, Price-Anderson coverage with respect to already licensed nu- 
clear power reactors will continue and will afford prompt and reasonable compensa- 
tion for any liability claims resulting from an accident at those facilities. 

While Congress has amended the Price-Anderson Act from time to time, it has 
done so cautiously so as to avoid upsetting the delicate balance of obligations be- 
tween operators of nuclear facilities and the United States government as represent- 
ative of the people. 

Perhaps the most significant amendments to date were those that effectively re- 
moved the United States government from its obligation to indemnify any reactor 
up to a half hillion dollars and instead placed that burden on the nuclear power in- 
dustry. Congress achieved this by mandating in 1975 that each reactor greater than 
100 MW, essentially each reactor providing power commercially, contribute $5 mil- 
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lion to a retrospective premium pool if and only if there were damages from a nu- 
clear incident that exceeded the maximum commercial insurance available. The 
limit of liability was then $660 million. Government indemnification was phased out 
in 1982 when the potential pool and available insurance reached that sum. 

In 1988, Congress increased the potential obligation of each reactor in the event 
of a single accident at any reactor to $63 million (to be adjusted for inflation). The 
maximum liability insurance available is now $200 million. When that insurance is 
exhausted each reactor must pay into the retrospective premium pool up to $83.9 
million, as currently adjusted for inflation, if needed to cover damages in excess of 
the sum covered by insurance. The $83.9 million is payable in annual installments 
not to exceed $10 million. Today, the commercial insurance and the reactor pool to- 
gether would make available over $9 billion to cover any personal or property harm 
to the public caused by an accident. 

In 1998, as mandated by Congress, the Nuclear Regulatory Commission submitted 
to the Congress its report on the Price-Anderson system. The report included a con- 
cise history and overview of the Price-Anderson Act and its amendments as well as 
an update on legal developments and events pertaining to nuclear insurance and in- 
demnity in the last decade. Congress had also required the NRC to address various 
topics that relate to and reflect on the need for continuation or modification of the 
Act: the condition of the nuclear industry, the state of knowledge of nuclear safety, 
and the availability of private insurance. 

After considering pertinent information, the Commission considered what its rec- 
ommendations should be. It concluded then that it should recommend that Congress 
renew the Price-Anderson Act because it provides a valuable public benefit by estab- 
lishing a system for the prompt and equitable settlement of public liability claims 
resulting from a nuclear accident. That, as I said at the outset, remains today the 
strongly held position of the Commission. 

Having noted that substantial changes in the nuclear power industry had begun 
and could continue, the Commission believed it would be prudent to recommend re- 
newal for only 10 years rather than the 15-year period that had been adopted in 
the last reauthorization so that any significant evolution of the industry could be 
considered when the effects of ongoing changes would be clearer. Notwithstanding 
that view, the Commission recommended that the Congress consider amending the 
Act to increase the maximum annual retrospective premium installment that could 
be assessed each holder of a commercial power reactor license in the event of a nu- 
clear accident. 

The NRC suggested that consideration be given to doubling the ceiling on the an- 
nual installment from the current sum of $10 million to $20 million per year per 
accident. The total allowable retrospective premium per reactor per accident was to 
remain unchanged at the statutory “$63 million” adjusted for inflation. (It is now 
$83.9 million as so adjusted). The Commission recommended consideration of an in- 
crease to $20 million because it then appeared likely that in the coming decade a 
number of reactors would permanently shut down. The effect of these shutdowns 
would have been to reduce the number of contributors to the reactor retrospective 
pool. Fewer contributors would, in turn, reduce the funds that, in the event of a nu- 
clear accident, would become available each year to compensate members of the 
public for personal or property damage caused by an accident. Increasing the max- 
imum annual contribution available from each reactor licensee would provide con- 
tinuing assurance of “up front” money to assist the public with prompt compensa- 
tion until Congress could consider whether to enact additional legislation providing 
further relief, should it be needed. 

Further developments in the electric generation industry since the 1998 report to 
Congress have led the Commission to review its 1998 recommendations and to re- 
evaluate its recommendation that Congress consider increasing the annual install- 
ment to $20 million. There is now a heightened interest in extending the operating 
life for most, if not all, of the currently operating power reactors, and some power 
companies are now examining whether they wish to submit applications for new re- 
actors or complete construction of reactors that had been deferred. As a result, con- 
trary to our former recommendations, the Commission does not believe that there 
is now justification for raising the maximum annual retrospective premium of $10 
million. This level is adequate and does not need to be changed. 

In summing up, I would like to leave these thoughts with you. To date, the United 
States government has not paid a penny for claims against nuclear power plant li- 
censees. In the event a serious accident were to occur, over $9 billion will be avail- 
able to pay compensation for any personal injury or offsite property damage. The 
money will come from insurance policies bought by the industry and from retrospec- 
tive premiums that will be paid by industry. If those funds are inadequate. Congress 
will be called upon to decide what action is needed to provide assistance to those 
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harmed. We believe the public is protected by the broad base of prompt funding. 
The Price-Anderson Act further aids the public by establishing important procedural 
reforms for claims arising from nuclear accidents. It channels liability to the li- 
censee, establishes a single Federal forum for all claims, eliminates the need to 
prove fault, requires waivers of other significant defenses, makes prompt settle- 
ments possible, and, if litigation is needed, establishes legal management processes 
to assure fairness and equity in distribution of damage awards. 

The Commission reiterates its support for the Price-Anderson Act Reauthoriza- 
tion. 

Thank you Mr. Chairman. I welcome your comments and questions. 


Responses of William F. Kane to Additional Questions from Senator 

VOINOVICH 

Question 1. In Mr. Guttman’s testimony, he raises concerns about the adequacy 
of the NRC’s oversight of the decommissioning funds as utilities restructure. He 
quotes from a December 2001 GAO Report, which criticizes the consistency of NRC 
oversight. Could you comment on this report? 

Response. The NRC is completing its comments on the final report and will send 
them to GAO and Congress, as required. The comments will also be submitted for 
the hearing record. 

Question 2. It is my understanding that the Clinton Administration called for the 
reauthorization of Price-Anderson with very few changes. Is this correct and could 
you summarize the changes that were requested? 

Response. Both the Nuclear Regulatory Commission (NRC) and the Department 
of Energy (DOE) during the Clinton Administration submitted statutorily mandated 
reports to Congress on the reauthorization of Price-Anderson. In their respective re- 
ports, both NRC and DOE recommended that the Act be renewed. 

In its 1998 report which solely addressed application of the Price-Anderson Act 
to incidents arising from NRC regulated facilities, the NRC concluded that, in view 
of the strong public policy benefits in ensuring the prompt availability and equitable 
distribution of funds to pay public liability claims, the Price-Anderson Act should 
be extended to cover future reactors. The Commission recommended that the same 
amount, type and terms of public liability protection required for current licensees 
should be required for future plants. In its only significant recommended change, 
the NRC suggested that Congress consider increasing the maximum annual install- 
ment on the retrospective premium that each reactor licensee would be responsible 
to pay following an accident from $10 million to $20 million. However, the NRC did 
not recommend a change in the total meiximum retrospective premium amount, now 
$83.9 million. As you are aware, the Commission has subsequently withdrawn its 
recommendation that the $10 million maximum annual retrospective premium be 
raised. (See Response to Senator Reid’s Question 1.) 

The DOE report (which presumably represented the views of the Clinton Adminis- 
tration) addressed the Price-Anderson Act solely with respect to DOE’s facilities and 
contractors, subcontractors and suppliers. DOE recommended renewal with very few 
changes. 

The report contained five recommendations: (1) The DOE indemnification should 
be continued without any substantial change; (2) The amount of the DOE indem- 
nification should not be decreased; (3) The DOE indemnification should continue to 
provide broad and mandatory coverage of activities conducted under contract for 
DOE; (4) DOE should continue to have authority to impose civil penalties for viola- 
tions of nuclear safety requirements by for-profit contractors, subcontractors and 
suppliers; and (5) The Convention on Supplementary Compensation for Nuclear 
Damage should be ratified and conforming amendments to the Price-Anderson Act 
should be adopted. 


Responses of William F. Kane to Additional Questions from Senator Inhofe 

Question 1. In past years there have been a number of studies that predict losses 
of life and massive property damage. These studies put forth numbers that are in 
the range of $59 billion to over $300 billion. 

For what purpose were these studies conducted and what relevance do they have 
to liability coverage provided by the Price-Anderson Act? 

Response. There have been a number of studies done over the years on the prob- 
abilities and consequences of nuclear accidents. Some of the studies have been done 
by AEC, NRC, DOE, and other, non-governmental groups. The NRC did not sponsor 
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and was not involved with studies that indicated damages in the range of $59 billion 
to over $300 hillion. Thus, the NRC is unahle to comment on the purposes of these 
studies and has no opinion on their relevance. 

However, the studies that the AEG and NRC did sponsor were used primarily to 
evaluate the risk of severe accidents at nuclear power plants and to develop appro- 
priate regulations and reactor oversight to minimize those risks. The studies were 
not used directly as a basis by Congress to establish the limit of liability under the 
Price-Anderson system. The NRC believes that the potential damages from most se- 
rious accidents would be covered by the current limit of liability of approximately 
$9 billion. In 1975, Congress explicitly committed to take necessary action to protect 
the public from the consequences of a disaster of such magnitude. In the 1988 
Amendments, Congress redefined the procedures it would follow and described the 
goal as “full and prompt compensation” to the public for “all public liability claims” 
resulting from such a significant incident. SENATOR INHOFE 

Question 2. Given the deregulation of electricity markets, can we be reasonably 
assured that utilities can pay the retrospective premiums? What would happen if 
a company declared bankruptcy, as did Pacific Gas and Electric Company? 

Response. Under 10 CFR 140.21, the NRC requires its reactor licensees that are 
covered under the Price-Anderson system to provide annual guarantees of payments 
of retrospective premiums. These guarantees are applicable to rate deregulated com- 
panies as well as traditional electric utilities. 

Under Part 140, a licensee is required to pay the retrospective premium, notwith- 
standing its financial status. However, the NRC could potentially face a conflict 
with other claims in a bankruptcy proceeding if there were an accident sufficient 
to trigger a retrospective premium assessment. The NRC would presumably require 
a licensee to pay the assessment, but the bankruptcy court could order the licensee 
not to pay it. 

In the specific case of Pacific Gas and Electric Company’s (PG&E) Chapter 11 fil- 
ing, the NRC is being represented by the Department of Justice. It is unlikely that 
this issue will be specifically addressed unless there is an actual accident triggering 
a retrospective premium assessment during PG&E’s time in bankruptcy. Also, as a 
practical matter based on previous utility bankruptcies, it is likely that the bank- 
ruptcy court will take on the order of 2 to 3 years to restructure PG&E’s debts and 
complete the bankruptcy proceeding. Even if a severe accident occurs during this 
time, it is likely that the primary, $200 million layer will be sufficient to handle 
any short-term claims. Latent injury claims will take several years to arise and, 
even with the relatively streamlined Price-Anderson claims settlement structure, 
many shorter-term claims will likely end up before a Federal court for several years, 
with the result that retrospective premiums may not need to be called for until after 
a licensee emerges from bankruptcy. 

Although a conflict between the NRC and other claims in a bankruptcy proceeding 
is possible, the NRC has had positive experiences so far with bankruptcy courts that 
have overseen Chapter 11 reorganizations of power reactor licensees. (So far, no 
power reactor licensees have filed for Chapter 7 liquidation. Because generators of 
electricity typically provide an essential service, it is unlikely that they would be 
liquidated unless their assets had become worthless. If liquidated, the reactor, as 
a valuable economic asset, would likely be sold to another company at the direction 
of the bankruptcy court and after approval by the NRC.) In the cases of Public Serv- 
ice Company of New Hampshire (Seabrook), Cajun Electric Cooperative (River 
Bend), El Paso Electric (Palo Verde), and Vermont Electric Generation & Trans- 
mission Cooperative (Millstone 3), the bankruptcy courts allowed these bankrupt li- 
censees to pay all safety-related operational and decommissioning expenses (includ- 
ing, we understand, Price-Anderson primary layer and onsite property insurance 
premium payments). During its bankruptcy, PG&E has continued to meet all safety- 
related expenses for its nuclear plants. 

The NRC has sought legislation from Congress to ensure that decommissioning 
costs receive explicit priority in bankruptcy proceedings. So far, the legislation has 
not been enacted. The NRC would support legislation to prioritize safety-related 
claims in bankruptcy proceedings and to address any potential conflict between the 
requirement to pay retrospective premiums and other claims in a bankruptcy pro- 
ceeding if Congress determines such legislation would be appropriate. 


Responses of William F. Kane to Additional Questions from Senator Graham 

Question 1. Mr. Fertel of the NEI has testified that the groundwork is being laid 
for smaller modular reactors to come online. It was Mr. Fertel’s testimony that 
Price-Anderson be amended to include these smaller reactors. You mention that the 
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industry has undergone and could still undergo substantial change but make no 
mention of modifications to allow for these new types of power plants. Do you agree 
that these smaller reactors should come under the auspices of Price-Anderson? 

Response. Any reactor, no matter what its capacity, is mandatorily indemnified 
under the provisions of the Price-Anderson Act. Under current law even the small- 
est of the modular reactors under consideration would be required to buy the max- 
imum insurance and be responsible for retrospective premiums. What the pro- 
ponents of modular reactors seek is to allow these smaller reactors to be grouped 
and to buy the maximum insurance available for one reactor and to pay only one 
retrospective premium. The Commission agrees that the modular reactors should be 
covered under Price Anderson. However, the Commission has not taken a position 
whether modular reactors should be given special treatment. At the request of Sen- 
ator Murkowski, the Commission provided the attached language to accomplish the 
grouping of modular reactors for the purposes of the retrospective premium without 
taking a position on whether the proposal should be enacted. In the bill that was 
passed by the House last year, H.R. 2983, provisions were included to address this 
issue. 


Responses of William F. Kane to Additional Questions from Senator Reid 

Question 1. In 1998, the NRC recommended raising the retrospective premium to 
$20 million from $10 million. The NRC has recently reversed this position, because 
it appears many plants will not be shut down. It would appear that having more 
utilities seek license extensions would indicate the industry is more, not less viable. 
In real dollars $10 million is much less today than it was in 1988. If the industry 
is more viable today than anticipated, shouldn’t the industry be able to make a larg- 
er annual payment or at least one that keeps up with inflation? 

Response. In a letter dated May 11, 2001, from Chairman Meserve to the Con- 
gress, the NRC indicated that it was withdrawing its previous recommendation that 
Congress should consider raising the maximum annual retrospective premium to 
$20 million and recommended, instead, that the premium remain at the current $10 
million level. The annual retrospective premium determines the rate at which the 
funds for the retrospective premium pool will be collected. It does not influence the 
total amount to be collected in the retrospective premium pool. That amount re- 
mains the same despite a change in the retrospective annual premium. When the 
NRC made its original recommendation to Congress in 1998 that the annual retro- 
spective premium be increased from $10 million to $20 million, the NRC was con- 
cerned that projections of reactor shutdowns would decrease the available pool of 
reactor licensees to pay retrospective premiums. However, recent changes in the in- 
dustry suggest that the NRC’s original concerns have been substantially met by re- 
vised decisions to continue plant operation, due, in part, to the expectation of the 
nuclear industry that most, if not all, power reactors will seek license extension. 

The NRC also notes that, while the $10 million annual retrospective premium as- 
sessment has not been indexed to inflation, the overall assessment per reactor has 
been indexed. Thus, assuming that the number of reactors in the retrospective pre- 
mium pool essentially remains the same, the overall amount of funds available for 
payment of claims under Price-Anderson will increase over time as the overall pay- 
ments are adjusted for inflation. For example, a licensee of a single plant would be 
liable for a pa3Tnent of $83.9 million per accident. This amount would be payable 
of a maximum of $10 million annually for approximately 8.4 years. As the $83.9 mil- 
lion payment is increased to take into account inflation, the licensee would still be 
required to pay only $10 million each year, but would be obligated to pay over a 
longer period until the total assessment were paid. 

Because the bulk of claims arising from a serious accident are likely to arise from 
latent injuries that may take years, or even decades, to appear, the NRC does not 
believe that keeping the maximum annual retrospective premium assessment at $10 
million will limit the amount of funds available to claimants when actually needed. 
Further, the Price-Anderson Act (Section 170(o) of the Atomic Energy Act) provides 
that no more than 15 percent of the limitation of liability, which is approximately 
$1.35 billion, can be paid out before a Federal district court is required to approve 
a plan for distribution of Price-Anderson funds. With the current $10 million annual 
retrospective premium assessment and 106 reactors presently under the system, a 
total of $1.26 billion, including $200 million in primary insurance, is available to 
pay shorter-term claims. Therefore, it is not necessary to increase the annual retro- 
spective premium to pay for shorter-term claims that would be subject to detailed 
judicial review over several years. 
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Question 2. Under the Price-Anderson Act, if the NRC determines that assessing 
payment of insurance premiums including the $10 million per year annual premium 
would result in undue financial hardship or there was more than one nuclear inci- 
dent in a year, funds would be sought from the U.S. Treasury to pay these costs. 
What rules does the NRC [have] in place that state the criteria and process by 
which such determination will be made, and to identify the steps to be taken if a 
financial hardship determination is made. 

Response. The NRC has no rules in place that are specific to that purpose. In the 
near-half-century since enactment of Price-Anderson, there has been no call for 
funds in excess of the required first layer of insurance, and since creation in 1975 
of the retrospective premium pool, no call has been made on that pool for funds. 
In the event that there were to be a call for funds and also financial hardship on 
the part of one or more reactor licenses, the Commission expects that any requests 
for special treatment would be entertained on a case-by-case basis in light of the 
public interest and the congressional purpose in enacting the statute. 

If it were to appear necessary or desirable, following an accident, the NRC could 
promulgate regulations governing the assessment of lower annual payments to the 
retrospective premium pool without delaying compensation of victims. The insurers 
would stand ready to pay out $200 million immediately, and even assuming several 
defaults, some 90 to 100 reactors would be paying $10 million each immediately if 
called on. A similar payment from the reactor pool, if needed, could be expected in 
subsequent years. These funds would appear to be able to bridge any gap until the 
Commission promulgated any needed regulations. Thus, the regulations could be es- 
tablished significantly earlier than one could expect court judgments which would 
trigger the need for significant sums to pay damages. In the event of an accident 
where damages could reach or exceed the limit of liability, Price-Anderson prohibits 
payments in excess of 15 percent of the total limit of liability without court approval 
based on a distribution plan to be drawn up and adopted by the court or a court 
determination that the distribution will not prejudice such a plan. 

It is also important to note, first, that currently the nuclear insurers cover de- 
faults of individual licensees in paying the annual premium up to a total of $30 mil- 
lion in a single year, i.e. it would cover three separate defaults of the annual $10 
million payment or a greater number of partial defaults in 1 year. The coverage 
would be for a maximum total of $60 million. Second, payment by the insurers or 
by the NRC with funds advanced by the U.S. Treasury does not excuse the default- 
ing licensee from its obligation to pay the full retrospective premium assessed. The 
licensee would remain legally obligated for that sum and, at least in the case of Fed- 
eral funds advanced to the licensee, is statutorily required to repay at a later date 
with interest. See Atomic Energy Act of 1954, as amended, §170b.(2)(B) &(3). 

Question 3. Has the NRC considered whether the Price-Anderson Act, as currently 
enacted, covers acts of terrorism? Please provide explanation of how to define “acts 
of terrorism.” For example, should “acts of terrorism” be defined in distinction from 
“acts of war,” which are currently excluded from coverage? 

Response. “Acts of terrorism” are not excluded from Price-Anderson coverage; 
thus, claims for damages arising out of these acts would be covered. In the defini- 
tion of “public liability” in Section ll.w of the Atomic Energy Act of 1954, as amend- 
ed, “claims arising out of an act of war” are excluded from coverage. This definition 
is of course a statutory provision enacted by the Congress. While any needed inter- 
pretation of those terms by the agency entrusted to administer them is generally 
respected by the courts if it is a reasonable one, a question of this nature and mag- 
nitude — whether particular “acts of terrorism” constitute an “act of war” excluded 
by Price-Anderson — would likely need to be resolved by a court in the first instance. 

Question 4. Has the NRC considered court decisions that appear to limit Price- 
Anderson Act coverage, to accidental as opposed to intentional, conduct e.g.. In Re 
Cincinnati Radiation Litigation, 874 F. Supp 796 (SD Ohio 1995)? If so, provide the 
analyses of the scope and validity of these decisions. If not, does the NRC agree that 
the Price-Anderson Act, as currently in effect: (a) is limited as these court decisions 
provide; and (b) should be so limited. 

Response. It is NRC’s view that Price-Anderson Act coverage extends to both acci- 
dental and intentional acts which cause a nuclear incident, i.e., an unlikely but con- 
ceivable nuclear event or condition involving an unexpected or unwanted exposure 
to radiation that causes radiological harm. Moreover, based on the legislative his- 
tory of the Act, it is clear that Congress was aware that it was enacting legislation 
which would cover damages from a nuclear incident caused by an intentional act 
of sabotage and would indemnify the wrongdoer. No case of which we are aware 
holds otherwise. The purpose of the Act, simply stated, was to assure the public that 
it would be financially protected in the event of a nuclear incident involving a facil- 



53 


ity, or its material. To accomplish this end, Congress deemed it appropriate to im- 
pose special financial protection requirements. These include the requirement that 
the licensee and the Atomic Energy Commission (now NRC or, as relevant, DOE) 
execute an indemnification agreement that would in turn indemnify any person who 
has caused the nuclear incident. Congress imposed these provisions to fill a void 
where commercial insurance was unavailable to cover the possibly enormous costs 
of damages in the event of a highly unlikely incident. 

Nonetheless, the In re Cincinnati Radiation Litigation court correctly denied 
claims that Price-Anderson coverage extends to intentional, harmful acts by medical 
personnel in experimental irradiation of human subjects in which the facilities per- 
formed as designed without incident. In those experiments there was no “nuclear 
incident.” The court found the nuclear source did not malfunction, but rather “was 
employed as intended” and thus could not give rise to a claim under Price-Anderson. 
Otherwise stated, the radiological harm occurred in the absence of a nuclear occur- 
rence or incident. Moreover, and significantly in this case, the Court agreed that 
“Price-Anderson was never intended to create a Federal claim for the contained ap- 
plication of nuclear medicine and that such use of radiation in a controlled environ- 
ment is distinguishable from the Fernald and Three Mile Island occurrences typical 
of those that the 1988 Amendments were designed to address.” 874 Fed. Supp at 
832. 

Question 5. Has the NRC considered whether court decisions that indicate that 
the Price-Anderson Act should apply to product liability claims, such as the leaking 
of tritium out of Swatch watches (see, e.g., Gassie v SMH Swiss Corp, 1998 U.S. 
Dist Lexis 2003 (ED La 1998)). If so, please provide the analysis. If not, does the 
NRC agree that the Price-Anderson Act, as currently written: (a) does apply to such 
claims; and (b) should apply to such claims. 

Response. At the outset, it may be helpful to clarify which of two common uses 
of the term “Price-Anderson Act coverage” is at issue here. First, the narrow (but 
common and frequently used) meaning of Price-Anderson coverage is that by the 
terms of an executed indemnity agreement between NRC and its licensee (or with 
DOE, its contractor) there is an assured scheme for insurance or other compensation 
funding and for indemnification of anyone liable for damages arising from a nuclear 
incident up to the limit of liability provided by the Price-Anderson Act. Second, the 
broader effect of Price-Anderson coverage is that there is original jurisdiction in a 
United States District Court or mandatory removal to a United States District 
Court. 

Under the more narrow meaning, Price-Anderson clearly does not cover the 
Swatch watches because no such indemnification agreement exists with the pro- 
ducer of that product. Furthermore, the Commission has not specifically considered 
whether the Price-Anderson Act should apply to product liability claims such as the 
leaking of tritium out of Swatch watches. However, it is unlikely that such con- 
sumer product manufacturers would be granted Price-Anderson coverage because, 
among other possible reasons, there has been no demonstrated difficulty in obtain- 
ing adequate liability insurance. Other than its application to reactors, fuel facilities 
and the transportation and interim storage of certain nuclear wastes, the only appli- 
cation of Price-Anderson the Commission has considered in detail was whether 
Price-Anderson indemnification should be extended to cover the manufacture of 
radiopharmaceuticals. The Price-Anderson Act Amendments of 1988 required the 
Commission to conduct a negotiated rulemaking on that issue. After an extensive 
examination of the pros and cons of such an extension, the Commission concluded 
that it should not indemnify the manufacture of radiopharmaceuticals. 

With respect to the broader effect of Price-Anderson coverage, the Commission has 
not had occasion to consider Gassie, a case not published in official reporters, and 
thus can neither agree nor disagree with that court’s decision. Whether or not origi- 
nal Federal jurisdiction was available in a products liability case involving claimed 
radiological harm from wrist watches was at issue in the Gassie case cited in the 
question. The Commission also has not considered whether or not Price-Anderson 
jurisdictional provisions should apply to radiological harm from a source outside of 
the sphere of the production of nuclear energy which was the focus of the original 
enactment. A broad jurisdictional grant would support consistent application of any 
Federal regulation that might be applicable, while a narrower grant would show 
greater deference to State courts and possibly avoid some increase in the Federal 
dockets. These policy considerations are among those that the Congress might wish 
to consider. 

Question 6. Do the NRC’s license transfer requirements specifically and expressly 
provide for review of the new owner(s) ability to assure that Price Anderson Act fi- 
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nancial protection pa 3 Tnents (including any retrospective payments) will be avail- 
able if needed? If yes, please provide a copy of the provisions referred to. 

Response. The NEC’s license transfer requirements are contained in 10 CFR 50.80 
and do not specifically or expressly refer to a transferee’s ability to meet financial 
protection payments under the Price-Anderson system. However, 10 CFR 140.21 re- 
quires reactor licensees that are covered under the Price-Anderson system to pro- 
vide annual guarantees of payments of retrospective premiums. When the NRC re- 
views a license transfer applicant’s technical and financial qualifications to own and 
operate the facility being transferred, it ensures that applicants will obtain required 
Price-Anderson coverage and evaluates an applicant’s guarantees of payment of ret- 
rospective premiums pursuant to 10 CFR 140.21. General findings on financial 
qualifications are contained in the Safety Evaluations prepared by the NRC staff 
that accompany the approval (or denial) of the license transfer. The NRC also un- 
derstands that American Nuclear Insurers, which provides primary coverage under 
the Price-Anderson system and administers the secondary, retrospective premium 
assessment layer, requires its own guarantees of payment of retrospective premiums 
from the transferee. 

Question 7. Would the NRC support amendments to the Price Anderson Act that 
require the same insurance coverage and the same emergency planning require- 
ments for decommissioned reactors with spent fuel pools as it requires for operating 
reactors? If not, why not? 

Response. There are presently ten reactors that have been granted exemptions 
from providing the maximum amount of primary insurance and from participating 
in the secondary retrospective insurance pool. The licensees of these reactors are re- 
quired to provide primary insurance under the Price-Anderson system of $100 mil- 
lion. These reactors are in various stages of decommissioning. The NRC is currently 
preparing an assessment of emergency planning and insurance issues, among oth- 
ers, and is evaluating whether these exemptions should be continued and if so, 
whether they should be modified, i.e., made less or more strict. This evaluation is 
expected to he completed later this year. 

Question 8. After approving a reactor license transfer to a limited liability cor- 
poration (LLC), does the NRC regularly review the financial viability of reactor li- 
censees to assure they can afford to make pa 3 mients for secondary insurance under 
Price-Anderson? Please explain. 

Response. Yes. As described in the answer to Question 6 from Senator Reid, 
power reactor licensees are required, pursuant to 10 CFR 140.21, to provide, annu- 
ally, guarantees of payment of retrospective premiums. The NRC annually reviews 
these guarantees for all its power reactor licensees, including those that are LLCs. 
All licensees so far, including LLCs, have used the cash-flow method of guarantee 
allowed under §140.21; that is, a licensee may demonstrate that it has sufficient 
cash-flow over 3 months to meet a $10 million retrospective premium payment for 
each reactor that it owns. As long as an LLC chooses that method and is able to 
pass the financial test for cash-flow each year, no additional guarantee is required. 
However, if a licensee cannot pass the cash-flow test, it must provide some other 
allowable guarantee. Such alternative guarantee methods include surety bonds, let- 
ters of credit, revolving credit/term loan arrangements, maintenance of escrow de- 
posits of government securities, or such other type of guarantee as may be approved 
by the NRC. This final type of guarantee could include a guarantee by the parent 
company of an LLC, if approved by the NRC. 

Question 9. In the event of bankruptcy, what NRC provisions are there to assure 
that a licensee would be able to meet their obligations for secondary protection? Has 
NRC established any requirements to assure that such funds are bankruptcy re- 
mote? 

Response. Under 10 CFR 140.21, the NRC requires its reactor licensees that are 
covered under the Price-Anderson system to provide, annually, guarantees of pay- 
ments of retrospective premiums. These “guarantees” are applicable to rate deregu- 
lated companies as well as traditional electric utilities. Under Part 140, a licensee 
is required to pay the retrospective premium, notwithstanding its financial status. 
However, the NRC could potentially face a conflict with claims in bankruptcy pro- 
ceeding if there were an accident sufficient to trigger a retrospective premium as- 
sessment, in that the NRC would presumably require a licensee to pay the assess- 
ment, but the bankruptcy court could order the licensee not to pay it. Nonetheless, 
the NRC has had essentially positive experiences so far with bankruptcy courts that 
have overseen Chapter 11 reorganizations of power reactor licensees. (So far, no 
power reactor licensees have filed for Chapter 7 liquidation. Because generators of 
electricity typically provide an essential service, it is unlikely that they would be 
liquidated unless their assets had become worthless. If liquidated, the reactor, as 
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a valuable economic asset, would likely be sold to another company at the direction 
of the bankruptcy court and after approval by the NRC.) In the cases of Public Serv- 
ice Company of New Hampshire (Seabrook), Cajun Electric Cooperative (River 
Bend), El Paso Electric (Palo Verde), and Vermont Electric Generation & Trans- 
mission Cooperative (Millstone 3), the bankruptcy courts allowed these bankrupt li- 
censees to pay all safety-related operational and decommissioning expenses (includ- 
ing, apparently, Price-Anderson primary layer and onsite property insurance pre- 
mium payments). During its bankruptcy, PG&E has continued to meet all safety- 
related expenses for its nuclear plants. 

The NRC would support legislation as part of broader legislation to prioritize safe- 
ty-related claims in bankruptcy proceedings and to avoid any potential conflict be- 
tween NRC requirements to pay into the retrospective premium pool and other 
claims in bankruptcy if the Congress determines such legislation would be appro- 
priate. 


Statement of John L. Quattrocchi, Senior Vice President, Underwriting, 
American Nuclear Insurers 

Mr. Chairman and distinguished members of the subcommittee, I am John 
Quattrocchi, Senior Vice President, Underwriting at the American Nuclear Insurers 
or ANI. Joining me today is Tim Peckinpaugh, Washington, D.C. Counsel to ANI. 
We appear today on behalf of the member insurance companies of ANI. The Na- 
tional Association of Independent Insurers and the Alliance of American Insurers 
also join in our statement. We appreciate your invitation to present our views on 
the nuclear risk with a special focus on the financial protection requirements of the 
Price-Anderson Act. 

ANI is a joint underwriting association that acts as managing agent for its mem- 
ber insurance companies. We are, in effect, a “pool” of insurance companies formed 
for the purpose of insuring a unique risk. Together with our reinsurance partners 
from around the world, we represent the worldwide insurance community. 

We will not dwell on the advantages of nuclear power. We are not advocates for 
any particular energy source. However, as professional insurers and long-term ob- 
servers of the energy scene, we believe nuclear power represents a safe, reliable and 
environmentally friendly part of our nation’s energy mix. The nuclear industry has 
achieved an impressive safety record and, as insurers, ANI is proud of the role we’ve 
played in supporting their efforts. 

ANI and its predecessor organizations were created in 1956 in response to Con- 
gress’ urging that insurers find a way to insure what was then a fledgling tech- 
nology. We worked closely with Congress and with the industry to develop the Price- 
Anderson law. The law is essentially an insurance program that had several pur- 
poses in mind. 

• The first was to encourage the private development of nuclear power. 

• The second was to establish a legal framework for handling potential liability 
claims. 

• And the third was to provide a ready source of funds to compensate injured 
victims of a nuclear accident. 

The Act represents a careful balancing of the interests of the public as private 
citizens and as participants in and beneficiaries of private business enterprise. We 
also believe the Act has been critical in enabling us to provide stable, high quality 
insurance capacity for nuclear risks in the face of normally overwhelming obstacles 
for insurers those obstacles being catastrophic loss potential, the absence of credible 
predictability, a very small spread of risk and limited premium volume. This has 
been accomplished for more than four decades without interruption and without the 
“ups and downs” (or market cycles) that have affected nearly all other lines of insur- 
ance. 


KEY PROVISIONS OF THE PRICE-ANDERSON ACT 
Financial Protection^ ... In Two Layers 

To assure a source of funding to compensate accident victims, the law requires 
reactor operators to maintain primary financial protection equal to the maximum 
amount of liability insurance available from private insurance sources at reasonable 
terms.^ This provision has enabled insurers to develop and sustain secure, high 
quality insurance capacity from worldwide sources. Evidence of this lies in the sta- 


iDefined in Section 11. k. of the Atomic Energy Act of 1954, as amended. 
^The Atomic Energy Act of 1954, as amended. Section 170.b.(l). 
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bility of limits, price and coverage that insurers have provided in what is a very 
special line of business. Indeed, primary insurance limits actually increased after 
the Three Mile Island (TMI) accident in 1979 from $140 million to $160 million, and 
prices rose only modestly. The primary limit was last increased to $200 million in 
1988 coincident with the last renewal of the Act. This limit is written by ANI at 
each operating power reactor site in the U.S., which satisfies the requirement for 
primary financial protection. 

The Act also requires reactor operators to participate in an industry-wide retro- 
spective rating program for loss that exceeds the primary insurance limit.^ ANI 
writes a Secondary Financial Protection (SFP) Master Policy through which we ad- 
minister the SFP program. Under this policy, each insured is retrospectively assess- 
able for loss that exceeds the primary insurance limit up to a maximum retrospec- 
tive assessment currently set at $88,095 million (adjusted every five years for infla- 
tion) per reactor, per incident. In other words, the second layer of protection is 
drawn from reactor operators’ own funds. Insurers have a contingent liability to 
cover potential defaults of up to $30 million for one incident or up to $60 million 
for more than one incident. Under the terms of the contract, however, ANI would 
expect to be reimbursed with interest for any funds it advances under this program. 
With 106 reactors in the program, the total level of primary and secondary financial 
protection is just over $9.6 billion ($200 million in the primary layer + $88,095 mil- 
lion in the secondary layer X 106 reactor units participating). 

Limitation on Aggregate Publie Liability"^ 

The Act limits the liability of reactor operators or others who might be liable for 
a nuclear accident to the combined total of primary and secondary financial protec- 
tion, though Congress is committed to providing additional funds if financial protec- 
tion is insufficient.® Knowing the extent of one’s liability provides economic stability 
and incentives that would not exist without a limit. 

Legal Costs Within the Limit^ 

The expenses of investigating and defending claims or suits are part of and not 
in addition to the limit of liability. The inclusion of these costs within the limit en- 
ables insurers to offer their maximum capacity commitments without fear of exceed- 
ing those commitments. This provision is absolutely essential if insurers are to 
maintain and hopefully increase the assets they place at risk. 

Economic Channeling of Liability'^ 

The Act channels the financial responsibility and insurance obligation for public 
liability claims to the nuclear plant operator. This helps assure that injured parties 
will be able to establish with certainty liability for a nuclear accident that will be 
backed by solid financial resources to respond to those liabilities. 

Waiver of Defenses^ 

In the event of what is called an Extraordinary Nuclear Occurrence (ENO),® in- 
surers and insureds waive most standard legal defenses available to them under 
state law.'^® The effect of this provision is to create strict liability for a severe nu- 
clear accident. Claimants in these circumstances need only show that the injury or 
damage sustained was caused by the release of nuclear material from the insured 
facility. Fault on the part of a particular defendant does not have to be established. 

Federal Court Jurisdiction in Public Liability Actions^^ 

Historically, state tort law principles have governed nuclear liability determina- 
tions. The Price-Anderson Act provides for a federal overlay to the application of 
state law. The Act confers jurisdiction over public liability actions on the Federal 


aibid. 

^The Atomic Energy Act of 1954, as amended. Section 170. e. (1) (A) and Section 170. o. (1) 
(E). 

®The Atomic Energy Act of 1954, as amended, Section 170. e. (2). 

®The Atomic Energy Act of 1954, as amended, Section 170. e. (1) (A). 

'^The Atomic Energy Act of 1954, as amended, Section 11. t. and 170. c. 

®The Atomic Energy Act of 1954, as amended, Section 170. n. (1). 

^Defined in Section llj. of the Atomic Energy Act of 1954, as amended. Without citing all 
the specifics, the term refers to a significant nuclear incident that results in severe offsite con- 
sequences. 

i®The legal defenses waived in the policy include (i) any issue or defense as to the conduct 
of the claimant or the fault of the insured, (ii) any issue or defense as to charitable or govern- 
mental immunity, and (hi) any issue or defense based on any statute of limitations if suit is 
instituted within three years from the date on which the claimant first knew, or reasonably 
could have known, of his bodily injury or property damage and the cause thereof. 

^^The Atomic Energy Act of 1954, as amended, Section 170. n. (2). 
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District Court in which the accident occurs. This removes the confusion and uncer- 
tainties of applicable law that would otherwise result when multiple claims and law- 
suits are filed in multiple courts. The provision also reduces legal costs and speeds 
the compensation process. 

Precautionary Evacuations^^ 

The system anticipates that insurers will provide immediate financial assistance 
to people who are forced to evacuate their homes because of a nuclear accident or 
because of imminent danger of such an event. 

The Act, and these provisions in particular, have stood the test of time and served 
the public well as demonstrated by the response at Three Mile Island. 

THE ACCIDENT AT THREE MILE ISLAND 

The accident at Three Mile Island occurred on March 28, 1979. Within twenty- 
four hours of the Pennsylvania Governor’s advisory for pregnant women and pre- 
school age children to evacuate a five-mile area around the site, we had people in 
the area making emergency assistance payments. Two days later, a fully functioning 
claims office staffed with some 30 people was open to the public. The claims staff 
grew to over 50 people within the next two weeks. All of the claims staff came from 
member insurance companies from around the country. I spent about 10 days at the 
claims office shortly after it opened to lend whatever support I could. 

As the office was being set up, we placed ads on the radio, television and in the 
press informing the public of our operations and the location of the claims office. 
Those people affecteci by the evacuation advisory were advanced funds for their im- 
mediate out-of-pocket living expenses, that is to say, expenses for food, clothing, 
shelter, transportation and emergency medical care. Approximately $1.3 million in 
emergency assistance payments were made to some 3,100 families without requiring 
a liability waiver of any kind. 

We responded as quickly as we did because we had prepared for emergencies in 
advance. Emergency drills were conducted periodically, and an emergency claim re- 
sponse manual helped guide our response. Checks and other claim forms that had 
been pre-printed and stored for emergencies were immediately available to us. The 
insurance industry received high praise for its quick response at TMI. In responding 
as we did, the insurers helped to alleviate some of the fear and dislocation of those 
affected by the accident. 

POLICY COVERAGE AND CLAIMS EXPERIENCE 

The nuclear liability policy written for nuclear site operators is designed to re- 
spond to an insured’s liability for damages because of bodily injury or offsite prop- 
erty damage caused by a large, sudden catastrophic accident. However, it can also 
respond to allegations of injury from very small amounts of nuclear material. That 
bears repeating. In addition to providing coverage for catastrophic events, we are 
providing coverage for alleged offsite damages from normal plant operations. 

All of our insured facilities release very small amounts of material within accept- 
able regulatory limits. But the public perception of what is “acceptable” and what 
constitutes “damage” is a moving target. Indeed, almost all of our claims allege in- 
jury or damage (or fear of future injury or damage) from little or no documented 
radiation exposure. And, with the exception of the accident at Three Mile Island, 
few of the claims from members of the offsite public are the result of a clearly iden- 
tifiable event. Instead, our claims experience is more related to routine releases and 
the latent injury phenomenon now popular at least in the U.S. in the toxic torts 
arena. The alleged damages usually involve somatic, psychosomatic or genetic ef- 
fects from exposure to radiation at de minimis levels. 

From inception, ANI has handled some 207 reported claims or incident notifica- 
tions. We’ve paid just over $200 million for indemnity and legal defense and have 
incurred losses of $482 million, all through December 31 of last year. The difference 
between the paid and incurred loss figures represents what is reserved for indem- 
nity and defense on outstanding claims. 

Radiation claims are costly to defend and there is often no relationship between 
the amount of radiation alleged and the expense necessary to defend the claim. 
While the judicial process is expensive, it does expose claims that have no basis in 
scientific fact. Given the finite resources available to compensate truly injured vic- 
tims, it serves no one’s interest for insurers to compensate claims without merit. 
The importance of the legal framework established in the Act, including the cost of 
defense within the system, cannot therefore be overstated. 


i^Defined in Section 11. gg. of the Atomic Energy Act of 1954, as amended. 
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NEC’s REPORT TO CONGRESS . . . PRIMARY LIABILITY LIMITS 

In its 1998 Report to Congress on the status of the Act, the NRC strongly sup- 
ported reauthorization of the Price-Anderson Act and offered eight recommenda- 
tions. In the interest of time, and because the subcommittee is, I’m sure, familiar 
with the report, I will focus particular attention on just one of the recommendations 
specifically, that Congress discuss with insurers the potential for increasing the pri- 
mary liability insurance limit. The NRC indicated in its report that an increase to 
roughly $360 million would at least keep pace with inflation since 1957. 

As was noted earlier in my testimony, the Act requires power reactor licensees 
to maintain primary financial protection equal to the maximum amount of liability 
insurance available from private sources at reasonable terms. But for this provision, 
it is doubtful that limits at the levels written could have been sustained without 
interruption or fluctuation for more than forty years. To illustrate the point, when, 
in the mid-1980’s, liability insurance became unavailable at almost any price for 
conventional lines of business, nuclear liability insurers continued to provide a sta- 
ble market for their limited customer base thanks, in part, to this provision. 

Liability limits have been increased periodically from $60 million in 1957 to $200 
million presently. The limit was last increased to its present level in 1988 coincident 
with the last renewal of the Act. The attached Table of Limits outlines the history 
of primary liability limits from 1957. 

We believe an increase in the level of primary insurance coverage would benefit 
the system and enhance public protection for a number of reasons: 

(1) The existing limit has not changed since 1988 and its value has, in fact, been 
eroded by inflation. When measured against the rate of inflation from 1988 to June 
1998, the limit would have grown to roughly $275 million. When measured against 
inflation from 1957 to June 1998, the limit would have increased to about $350 mil- 
lion. 

(2) An increase in the primary limit to reflect the impact of inflation is consistent 
with inflationary increases mandated by the Price-Anderson law in the second layer. 
Section 170.t. of the Act requires that the maximum retrospective premium in the 
second layer be adjusted at five-year intervals. The meiximum retrospective pre- 
mium in the second layer has, in fact, been increased twice since 1988 to reflect the 
impact of inflation. 

(3) A higher primary limit would provide an added buffer between loss in the pri- 
mary layer and retrospective assessments on utility operators in the second layer. 
Sound funding for the remote, but nevertheless possible, nuclear catastrophe calls 
for pre-funding a substantial portion of the costs of that accident. The higher the 
potential retrospective liabilities on the nuclear industry in the second layer, the 
more desirable reasonable increases in the primary insurance layer become. 

(4) The number of reactor licensees can be expected to decrease in the coming 
years as reactor units are sold to a relatively smaller number of buyers. The effect 
of this would be to substantially increase the meiximum potential retrospective as- 
sessment on those remaining operators at a time of severe economic stress for nu- 
clear utilities generally that is to say, following a large-scale nuclear accident. In 
these circumstances, a higher primary liability limit would provide a better balance 
between pre- and post-funded layers of accident protection, in effect enhancing the 
protection to the public. 

(5) Deregulation of the electric utility industry may hamper a utility’s ability to 
pass on to ratepayers the cost of a retrospective assessment. A higher primary limit 
would reduce the chances of, or at least delay, an assessment in the second layer. 

Consistent with the long-standing objective of Congress to provide the most finan- 
cial protection possible to compensate the public, we will work with our members 
and reinsurers to develop higher primary insurance limits coincident with a satis- 
factory renewal of the Act. Any effort on our part to increase the primary limit 
would also have to be balanced against the needs and desires of our customer base. 
If these needs can be balanced, our goal would be to develop only capacity that is 
financially secure and committed for the long term. In testimony I delivered before 
Congress in June of last year, I indicated that a reasonable goal might be a primary 
limit in the range of $300 million, again assuming a satisfactory renewal of the Act. 
While this remains our goal, I now have to qualify my remarks by indicating what 
should be obvious the events of September 11 will make it much more difficult for 
us to achieve the goal. The issue of terrorism is addressed in more detail later in 
my testimony. 


POSSIBLE NEW PROTECTION IN THE SECOND LAYER 

In the unlikely event that retrospective premiums in the second layer need to be 
assessed because of a severe nuclear accident, those assessments will be levied at 
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a time of great political and financial stress. The pressures on the utility that suf- 
fers the accident will, in all likelihood, be the most severe. For that reason, we have 
begun to discuss with the industry a potential new coverage under the existing Sec- 
ondary Financial Protection (SFP) program that would pay up to one full retrospec- 
tive premium (currently up to $88,095 million) on behalf of the utility at whose site 
the accident occurs. Payment of this retrospective premium would be made on a 
guaranteed cost basis that is to say, we would not expect to be reimbursed. 

We envision that coverage would be added by endorsement to the existing SFP 
program for an additional per reactor premium. We would prefer that coverage be 
purchased on a voluntary basis and not made part of the financial protection re- 
quirements. For the coverage to be viable, at least half the number of reactor units 
in the SFP program would have to participate. 

I have to again stress one point. Since coverage under the potential new product 
would apply on a guaranteed cost basis, we would have to secure additional capacity 
over and above whatever additional capacity might be developed for the primary 
layer. And, as with a possible increase in the primary limit, my comments about 
a possible new product in the second layer have to be qualified. The events of Sep- 
tember 11 will make the development of any new product that requires additional 
capacity very difficult to accomplish. And, in any event, our first priority is to focus 
on our goal of increasing the primary liability layer. 

PRICE-ANDERSON AS A SUBSIDY? 

Some have argued that Price-Anderson is a subsidy for the nuclear industry. For 
what it’s worth from our perspective as independent insurers, that view is clearly 
inaccurate. We are not aware of any payments made by the Federal Government 
to private licensees under Price-Anderson. Indeed, the industry not only pays the 
cost of the insurance required by the Act, it has paid millions of dollars in indemnity 
fees and has assumed more than $9 billion in potential retrospective assessments 
to compensate injured accident victims all of this at no cost to the government. 

Some argue that the Act’s limitation on liability is a subsidy for the industry in 
that it limits potential recoveries of accident victims. The fact is, however, that, in 
exchange for the limit on liability, the Act provides for a large, ready source of funds 
for accident victims that would not otherwise exist. 

Insurers have a great deal of experience handling litigation that is “unfettered” 
by limitations on liability. No case stands out in my mind more than the Bhopal 
accident in India in 1984. As many as 4,000 people died and another 500,000 were 
injured. After years of litigation. Union Carbide settled with the Indian Government 
for $470 million or roughly $1,000 in compensation for each of those killed or in- 
jured. 

The simple fact is that there is always a limit on liability that limit equal to the 
assets of the company at fault. Those who helped shape the Price-Anderson Act un- 
derstood that fact. It was their belief that those who share in the benefits of nuclear 
energy should also share in the risks through a system of solid financial protection 
provided by industry and by government. 

Beyond serving the public interest, the limitation on liability enables insurers to 
quantify their potential liabilities. Without the limitation, suppliers and others who 
might incur potential nuclear liabilities would be forced to seek separate insurance 
protection for their own accounts, in turn, exposing insurers to unacceptable accu- 
mulations. In these circumstances, the level of available liability insurance might 
well diminish. 


ACTS OF TERRORISM 

The tragic events of September 11 are having a profound effect on the worldwide 
insurance industry. While most insurers are absorbing the losses, insurance capital 
is obviously finite. We understand that future acts of terrorism have now been ex- 
cluded under most commercial property and casualty reinsurance contracts. In turn, 
insurance companies that directly write commercial property and casualty policies 
are either seeking to exclude terrorism entirely or are reducing policy limits to their 
own net capacities. Premiums have also risen significantly. 

As a joint underwriting association, ANI is a reflection of the insurance and rein- 
surance companies that comprise our membership. Indeed, for nuclear insurers, the 
risk assessment associated with terrorism has added significance since nuclear 
plants are said to be potential terrorist targets. In response to these developments, 
ANI took two actions effective on January 1, 2002 that are intended to maintain 
the long-term stability of the nuclear liability program and, at the same time, en- 
able us to continue to provide coverage for terrorism. First, premiums were in- 
creased by 30% to reflect, at least in part, an exposure not otherwise contemplated 
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prior to September 11. Second, while we have decided not to exclude terrorism at 
this time, our policies are now subject to one shared industry aggregate limit of 
$200 million for liability arising out of terrorist acts. This aggregate limit for ter- 
rorism can be reinstated at our option depending on prevailing risk circumstances 
and the status of the reserves we maintain. The SFP program will continue to apply 
to loss that exceeds the underlying primary limit. This action was necessary to as- 
sure our capacity providers that their exposure to terrorist acts is quantified and 
capped. 

As noted earlier, ANI is a reflection of its member companies and reinsurers. 
These companies have been hit hard by September 11 as has the entire insurance 
industry. The availability of insurance capacity worldwide has tightened consider- 
ably as a result, and will likely become tighter in the coming months. In the absence 
of some intervening solution, we think our goal of higher insurance limits will be 
difficult to achieve. 


CONCLUSION 

To the best of our knowledge, the financial protection that the Act provides the 
public far surpasses the performance of any other system in place in the United 
States. The essential fact is that the public is far better off with this system of fi- 
nancial protection than without it. For us as insurers, its provisions make an other- 
wise difficult risk insurable. We therefore urge the members of this subcommittee 
to support expeditious renewal of the Act, with little if any change, as recommended 
by the NRC report to Congress and the Administration’s National Energy Policy re- 
leased last year. In terms of the legislation pending before this subcommittee, ANI 
supports in general S. 1360, as introduced by Senator Voinovich and cosponsored 
by Senator Inhofe and others. 

We are grateful to the subcommittee for the opportunity to express the views of 
insurers on this important issue. 


Attachment to Testimony of John L. Quattrocchi 

Table of Limits 

History of Maxirrum Nuclear Liability Insurance Available from 1957 to Present Liability Limits 


Year 


Liability Lim- 
its ($ in Mil- 
lions) 


Percent In- 
crease 


1957 $60 

19661 74 23.3% 

1969 82 10.8% 

1972 95 15.8% 

1974 110 15.8% 

19751 125 13.6% 

1977 140 12.0% 

1979 160 14.3% 

19881 200 25.0% 


iCoincident with the renewal of the Price-Anderson Act. 


Responses by John L. Quattrocchi to Additional Questions from Senator 

Voinovich 

Question 1. Price-Anderson’s only use came in 1979 with the accident at Three 
Mile Island. Could you explain why the insurers were able to respond and mobilize 
so quickly? Were all claims arising out of the Three Island Mile accident fully paid? 
Were there any defaults? 

Response. As indicated in the testimony I presented before the subcommittee on 
January 23, we had representatives in the area making emergency assistance pay- 
ments within 24 hours of the Governor’s evacuation advisory. We were able to ac- 
complish this because we prepared in advance. Emergency response drills were con- 
ducted periodically. An Emergency Claim Response Manual was drafted prior to the 
accident and helped guide our response. Claim forms, checks and other office sup- 
plies were pre-packaged and ready to go. In short, we were able to respond as quick- 
ly as we did because we planned in advance and were fully prepared to respond. 

Approximately $1.3 million in emergency assistance payments were made to some 
3,100 families without requiring a release of any kind. In 1981, we settled claims 
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for economic loss to businesses and individuals within 25 miles of the site for $20 
million. As part of that same settlement, we paid another $5 million to establish 
a public health fund to study the health impact, if any, on people living in the area. 
Then in 1985, we paid $14.25 million to settle consolidated claims for bodily injury 
and emotional distress involving some 280 people. 

While it was clear from the data that no one was actually physically harmed as 
a direct result of the accident, our agreement to settle the initial hatch of bodily in- 
jury cases was a business decision that reflected the uncertainty of liability for phys- 
ical harm induced by emotional distress. Shortly after that settlement was an- 
nounced, an additional 2,200 claims were filed against the site operator and others 
alleging radiation-induced bodily injury, emotional distress and other damages. 
Those claims were considered to be without merit and have been vigorously de- 
fended. As the Federal District Court for the Middle District of Pennsylvania noted 
in granting summary judgment in favor of the defendants, and I quote: 

“ The paucity of proof alleged in support of plaintiffs’ case is manifest ... If the 
most eminent scientists in the world are unwilling to do more than speculate as to 
the casual link between radiation exposure and cancer induction at doses below 10 
rems, no rational jury, confronted with identical evidence, could find it more likely 
than not that radiation induced a given neoplasm.” 

Insurance capital is obviously finite. In the final analysis, therefore, it serves no 
one’s interest for insurers to compensate claims that have no basis in scientific fact. 
I might also point out that the Act applies to nuclear incidents generally and has, 
in fact, been employed as the legal mechanism to respond to a number of public li- 
ability claims regardless of the severity of the nuclear incident. 

Finally, I assume that your question regarding “defaults” is a reference to possible 
defaults on the part of any of our participating member companies or reinsurers in 
responding to TMI claims. Assuming my interpretation of the question is correct, 
I would make two points in response. First, there were no defaults by any of our 
member companies or reinsurers. Second, all claim payments for indemnity and de- 
fense were made from an established loss reserve fund in which we set aside rough- 
ly 75 percent of each premium dollar to pay loss and expense, or refunds to policy- 
holders. 

Question 2. From this experience and your knowledge of the insurance industry, 
which system is more likely to provide the public prompt and significant amounts 
of compensation following a nuclear accident: a no-fault system like Price-Anderson 
in which the insurers and all the utilities pay or a traditional tort law system that 
requires the negligent party to pay? 

Response. In the event of an Extraordinary Nuclear Occurrence (ENO),i insurers 
and insureds are obligated under the Act to waive most standard legal defenses nor- 
mally available to them under state law. The effect of this is to create strict liability 
for a severe nuclear accident. To be compensated, claimants would have only to 
show that the injury or damage suffered was caused by the release of nuclear mate- 
rial from the insured facility. Fault on the part of a particular defendant need not 
be established in these circumstances. 

Beyond this, the Act effectively channels economic liability to the plant operator.^ 
This is done simply and effectively by the omnibus insurance provisions of the finan- 
cial protection requirements. This helps assure that injured parties will be able to 
establish liability for a nuclear accident that will be backed by solid financial re- 
sources to respond to those liabilities. Channeling of liability to the plant operator 
is made possible by the Act’s limitation on liability^ which, in turn, makes possible 
the retrospective premium'^ payable by reactor operators in the event losses exceed 
the primary insurance layer. 

When these provisions are taken together, there is very little question that the 
Act provides the public with far more protection than would the traditional tort law 
system. 


^Defined in Section ll.j of the Atomic Energy Act of 1954, as amended. Without citing all 
the specifics, the term refers to a significant nuclear incident that results in severe offsite con- 
sequences. 

^The Atomic Energy Act of 1954, as amended, Section 11. t. and 170. c. 

^The Atomic Energy Act of 1954, as amended, Section 170e.(l)(A) and Section 170.o.(l)(E). 
^The Atomic Energy Act of 1954, as amended. Section 170. b(l). 
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Responses by John L. Quattrocchi to Additional Questions from Senator 

Inhofe 

Question 1. Testimony at the hearing raised concerns about the standard nuclear 
exclusion in homeowner’s insurance policies. Why does the conventional insurance 
policy contain a nuclear exclusion? 

Response. While Homeowner’s insurance policies contain nuclear exclusions, it is 
incorrect to say that the homeowner is not covered for radioactive contamination 
damage caused by an accident at a nuclear power plant. Through the Price-Ander- 
son Act, the Federal Government requires liability insurance to be provided by nu- 
clear plant operators that, in fact, would respond to such damages at no cost to the 
homeowner. The protection afforded under the Act currently amounts to roughly 
$9.5 billion per incident, the first $200 million of which is written by ANI at each 
operating power reactor facility in the U.S. For loss that exceeds that primary layer 
of $200 million, utility operators are subject to retrospective assessments of up to 
roughly $88.1 million per reactor, per incident. The retrospective assessments are 
payable by utilities under a Secondary Financial Protection program, which ANI ad- 
ministers. 

The nuclear exclusions in Homeowner’s insurance policies exist for several rea- 
sons. First, insurers are channeling their maximum available capacities for the nu- 
clear risk through ANI and would therefore be exposed to an undue cumulation risk 
if the same coverage were also provided under other policies they write. So, while 
radioactive contamination is excluded from individual Homeowner’s policies, uni- 
versal coverage is afforded under the policies written by ANI. Each of ANI’s member 
insurance companies pledges a stipulated dollar amount and thus each knows in ad- 
vance its meiximum exposure for the nuclear peril. Without nuclear exclusions in 
conventional policies, ANI’s member companies would be unable to determine their 
maximum nuclear exposures, which, in turn, would result in significantly reduced 
insurance capacity for nuclear risks. 

Second, the nuclear peril is a classic example of one that presents low frequency 
but high severity loss potential. And it lacks credible predictability. The problem be- 
comes apparent if you consider that the probability that any particular home will 
be damaged by fire is essentially random and predictably much the same for any 
policyholder during a given period of time, with some variations due to construction 
differences, proximity to water sources and so forth. Conversely, the risk that all 
policyholders in a given area will all have fires during the same period is very 
small. Where the opposite is true, that is, where a single loss can result in multiple 
large losses as, for example, in the case of floods or radioactive contamination, these 
perils are excluded under conventional insurance policies. As noted earlier, the nu- 
clear peril presents even more of a problem than does flood because, while there is 
some statistical basis for predicting floods, there is no real basis for predicting nu- 
clear occurrences. 

Third, as with floods, the small number of customers who might be interested in 
radioactive contamination coverage presents insurers with the problem of adverse 
selection, that is, only those at greatest risk would have an interest in coverage, 
which, in turn, violates the principle of spreading risk over a large customer base. 
Since a basic principle of insurance is risk-spreading, this presents a genuine prob- 
lem for insurers. The market simply would not bear premiums large enough to sup- 
port each individual risk, and it would be unfair to ask the many who have no inter- 
est in or perceived need for coverage to subsidize the few who may. 

With regard specifically to the nuclear peril, these problems were recognized early 
on by insurers and by Congress. At Congress’ urging that insurers find a way to 
insure the nuclear risk, the insurance industry helped develop the Price-Anderson 
system which channels liability to a single operator. The industry also chose the 
“pooling” technique to spread the risk of a small number of insured facilities over 
a large number of insurance companies. To achieve the goal, the nuclear peril had 
to be excluded under conventional insurance policies because insurers are chan- 
neling their capacities through the pooling system. 

Any suggestion that there is no insurance against radioactive contamination of 
homes stemming from an accident at a nuclear power plant is based on misinforma- 
tion. Insurance is, in fact, provided efficiently under nuclear liability policies written 
by ANI and purchased by reactor operators, and again at no cost to the homeowner. 

Question 2. Mr. Peter Bradford stated in his testimony that the Price-Anderson 
Act provides a subsidy to a nuclear powered electric generating plant that is not 
available to other fuel forms of electric generating power plants therefore reducing 
the nuclear industry’s cost of capital. He also states that with Price-Anderson pro- 
tection new nuclear power plants have a disincentive to build the safest plants. Is 
Price-Anderson a subsidy to nuclear plants or a mandate for payment that is not 
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imposed on other energy forms? Is the Act a disincentive to building the safest nu- 
clear power plants? 

Response. A “subsidy” is generally defined to mean a grant of money by a govern- 
ment to a private person or organization. In the Price-Anderson context, the Federal 
Government has never made any payments to or on behalf of private NRC licensees. 
Indeed, payments have been made in the reverse sequence that is, from private li- 
censees to the Government as fees for indemnity. Moreover, the nuclear industry 
not only pays the cost of the insurance required by the Act, it has assumed more 
than $9 billion in potential retrospective assessments to compensate potential acci- 
dent victims all this at no cost to the Government. 

Some argue that the Act’s limitation on liability represents a subsidy for the nu- 
clear industry. The simple fact, however, is that there is always a limit on liability 
that limit equal to the assets of the company at fault. Limitations on liability 
through bankruptcy proceedings are frequent occurrences. Those who helped shape 
the Price-Anderson Act understood that reality. In exchange for a statutory cap on 
liability, the Act provides a large, ready source of funds that would not otherwise 
exist. 

Experience clearly shows that reljdng on the tort system to compensate victims 
of a major accident often results in less rather than more protection for the public. 
Few, if any, negligent parties especially one that has suffered a major accident 
would have assets sufficient to pay $9.5 billion in claims. Rather than functioning 
as a subsidy, the Act serves the public interest and provides an incentive for private 
industry to assume the financial risk of pursuing a complex technology that benefits 
society as a whole. 

Question 3. Are terrorist attacks covered under both the primary layer and the 
secondary financial protection layer of Price-Anderson? 

Response. Liability arising out of a terrorist act at one of our insured reactor fa- 
cilities is covered under both the primary and secondary financial protection layers. 
However, as a result of the tragic events of September 11, coverage under ANTs pri- 
mary liability policies is now subject to one shared industry aggregate limit of $200 
million, which can be reinstated depending on prevailing risk circumstances. This 
change was necessary to assure our capacity providers that their exposure to ter- 
rorist acts is quantified and capped. The secondary financial protection layer will 
continue to apply to loss that exceeds the primary limit and will drop down above 
any diminished primary limit. 


Responses by John L. Quattrocchi to Additional Questions from Senator 

Reid 

Question 1. In your testimony you state: “Sound funding for the remote but never- 
theless possible, nuclear catastrophe calls for pre-funding a substantial portion of 
the costs of that accident. The higher the potential retrospective liabilities on the 
nuclear industry in the second layer, the more desirable reasonable increases in the 
primary insurance layer become.” Currently the private insurance industry provides 
$200 million in insurance. You indicate in your testimony the private insurance in- 
dustry may be willing to provide $300 million. You have also indicated that you may 
be willing to cover the secondary premiums that plants must pay if a nuclear catas- 
trophe occurs. What other provisions would you recommend for the Price-Anderson 
Act to pre-fund a significant portion of the industry’s total liability in the event of 
an accident? 

Response. The primary insurance layer constitutes the pre-funded portion of the 
total financial protection available under the Act. The current primary insurance 
limit of $200 million represents a “working layer” of protection through which insur- 
ers can immediately respond to the consequences of a nuclear accident, as was the 
case at Three Mile Island. Since the current primary limit has been in place since 
1988, an increase would help offset the effects of inflation, and provide a better bal- 
ance between pre-and post-funded layers of protection. As indicated in my testimony 
our goal is to increase the primary layer to $300 million, assuming a satisfactory 
renewal of the Act. 

While one cannot discount the possibility of a severe nuclear accident, the prob- 
ability is very remote. Conservative estimates place the probability of a core-dam- 
aging accident in the U.S. coupled with a containment failure at approximately 1 
in 10,000 years. Given these remote probabilities, it would be economically ineffi- 
cient to require reactor operators to pre-fund any portion of their retrospective pre- 
mium obligations. Again, however, a reasonable increase in the primary insurance 
limit would serve the same “pre-funding” purpose and provide more of a buffer be- 
tween loss in the primary layer and retrospective assessments in the second layer. 
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The key in all of this is balance. The Price-Anderson Act’s pre-funded primary layer 
and its post-funded second layer appear to strike a reasonable balance for respond- 
ing to a remote risk that lacks credible predictability. Incidentally, my testimony in- 
dicates that we have begun to discuss with our customer base a potential new cov- 
erage in the second layer that would pay up to one (emphasis added) full retrospec- 
tive premium (currently $88,095 million) on behalf of the utility at whose site the 
accident occurs. I also pointed out that the events of September 11 will make that 
very difficult to accomplish and that, in any event, our first priority is to focus on 
our goal of increasing the primary insurance limit. 

Question 2. Do you know of any other industries in which companies contribute 
to a pool (either prospectively or retrospectively) that can be used to pay damages 
caused by an accident for which most of the contributors are not responsible? What 
are the liability limits, if any? 

Response. We know of no other industry that has agreed to assume a shared fi- 
nancial responsibility for accidents that occur at a facility owned and operated by 
a separate and distinct business entity. It is the Price-Anderson Act that makes this 
possible with its system of “checks and balances.” Care needs to be taken to avoid 
upsetting the balance, in which case the system will likely unravel. 


Statement of Marvin S. Feetel, Senior Vice President-Business Operations, 
Nuclear Energy Institute 

Chairman Reid, Ranking Member Inhofe and distinguished members of the sub- 
committee, I am Marvin Fertel, senior vice president of the Nuclear Energy Insti- 
tute. I am pleased to have this opportunity to testify regarding the renewal of the 
Price-Anderson Act. 

The Nuclear Energy Institute coordinates public policy on issues affecting the nu- 
clear energy industry, including federal regulations that help ensure the safety of 
the 103 commercial nuclear power plants operating in 31 states. NEI represents 
nearly 275 companies, including every U.S. utility licensed to operate a commercial 
nuclear reactor, their suppliers, fuel fabrication facilities, architectural and engi- 
neering firms, labor and law firms, radiopharmaceutical companies, research labora- 
tories, universities and international nuclear organizations. 

For 45 years, the Price-Anderson Act has been a proven framework for providing 
the most effective third-party liability protection in the world. Given this proven 
record. Congress should renew it indefinitely. The industry supports renewing the 
Act without changing current processes applicable to commercial nuclear power 
plants. The industry also supports adding a provision to the law that would address 
new smaller, highly efficient modular reactors under consideration to meet the 
growing energy needs of the United States. 

Even with indefinite renewal. Congress can, at any time, reopen the law if modi- 
fications are needed. In addition. Congress can request updates on the status of 
Price-Anderson Act implementation from the Nuclear Regulatory Commission in 
order to provide a basis for change if necessary. 

The Price-Anderson Act ensures the availability of more than $9.5 billion to ap- 
propriately compensate members of the public as the result of a nuclear incident. 
It establishes a simplified claims process for the public to expedite the filing of 
claims and provides immediate reimbursement for costs associated with evacuation 
that may be ordered near nuclear facilities. 

Congress Should Renew Price-Anderson Act Indefinitely 

The industry recommends an indefinite renewal of the Price-Anderson Act. If in 
the future Congress wants to reconsider and amend the law it can do so at any 
time. The industry encourages Congress to hold periodic oversight hearings on the 
Act, and, if required, modify the law accordingly. 

The industry believes that the retrospective maximum annual payment require- 
ment should remain at $10 million per nuclear plant (or more than $1 billion in 
aggregate). In 1998, the NRC recommended that the retrospective premium be in- 
creased to $20 million, based in part on the assumption that 25 nuclear plants 
would close without relicensing, and that the money available annually to pay for 
third-party liability claims would decrease as a result. However, most, if not all, nu- 
clear plants are expected to pursue relicensing. NRC Chairman Richard Meserve, 
in a May 11, 2001 letter to members of Congress, retracted the 1998 recommenda- 
tion based on the number of plants seeking license renewal. To date, eight U.S. re- 
actors have renewed their licenses and 14 are in the NRC’s license renewal queue. 
Given this change in the marketplace, the NRC no longer believes that the increase 
in the retrospective premium to $20 million is necessary. 
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Price-Anderson Act Proven Effective Over 45 Years 

The Price-Anderson Act of 1957, signed into law as an amendment to the Atomic 
Energy Act, provides for payment of public liability claims related to any nuclear 
incident. In its 1998 report to Congress, the Nuclear Regulatory Commission said 
that the Price-Anderson Act has “proven to be a remarkably successful piece of leg- 
islation” that has grown in depth of coverage and that proved its viability in the 
aftermath of the Three Mile Island accident. 

Since the inception of the Price-Anderson Act, the law has been extended three 
times for successive 10-year periods, and in 1988 it was extended for 15 years. Un- 
less Congress renews the Price-Anderson Act, it will expire on August 1, 2002. 

The Price-Anderson Act is a proven law that works in these important ways: 

• Ensures the availability of billions of dollars to compensate citizens affected by 
a nuclear incident. 

• Establishes a simplified claims process for the public to expedite recovery of 
losses. 

• Provides for immediate emergency reimbursement for costs associated with an 
evacuation of residents near a nuclear power plant. 

• Establishes two tiers of liability protection for each nuclear incident involving 
commercial nuclear energy, and provides a guarantee that the federal government 
will review the need for compensation beyond that explicitly required by law. 

For the primary level of coverage, the law requires nuclear power plant operators 
to buy all nuclear liability insurance available or provide for an equal amount of 
financial protection. That amount of insurance is $200 million at each nuclear power 
plant site. 

For the second level, power plant operators are assessed up to $88 million for each 
accident that exceeds the primary level at a rate not to exceed $10 million per year, 
per reactor for a total of $9.3 billion. Industrywide, the NRC increases the aggregate 
amount required for inflation every five years. An important feature of the law is 
that it creates an industrywide obligation for providing the insurance by spreading 
the liability for a major accident across the entire industry. In addition. Congress 
may establish more assessments on the industry if the first two levels of coverage 
are not adequate to cover claims. The Price-Anderson Act framework provides the 
same level of protection for the public near DOE facilities as for the commercial sec- 
tor. 

Research and smaller power reactors are also required to partially self-insure 
against nuclear incident, with the federal government providing additional indem- 
nity. Further, the Act also provides public protection liability insurance for research 
and university reactors which maintain the United States’ leadership position in the 
development of new nuclear technologies, medical research and other advanced tech- 
nologies. 

The groundwork is being laid to license smaller, modular, more cost-effective and 
even safer reactors in the United States. Price-Anderson Act renewal should recog- 
nize this development and include these reactors in its protocols. The industry be- 
lieves that provisions should be added to provide public liability protection for these 
smaller reactors. Specifically, we recommend that for purposes of the secondary fi- 
nancial protection requirements of the Price-Anderson Act, modular reactor facilities 
containing modules of between 100 megawatts to 300 megawatts, up to a total of 
1,300-megawatts, be treated as a single facility. 

The cost of Price-Anderson coverage is included in the cost of electricity; it is not 
a federal subsidy. That means the nuclear industry bears the cost of insurance, un- 
like the corresponding costs for some major power alternatives. For example, risks 
of dam failure and flooding at hydroelectric facilities are borne directly by the pub- 
lic, not the hydropower facilities. 

In the history of the law, no taxpayer funds have been paid out for commercial 
losses under Price-Anderson. Of the approximately $180 million paid in claims since 
the Price-Anderson Act went into effect including the $70 million from the Three 
Mile Island accident all have been paid by the private insurers and the industry. 
In fact, Price-Anderson has resulted in payment of $21 million back to the govern- 
ment in indemnity fees. 

Energy Department, Nuclear Regulatory Commission Recommend Renewal 

The NRC and DOE recommend renewal of the Price-Anderson Act. The NRC, in 
1998, said that “the structured payment system created to meet the two objectives 
stated in the Price-Anderson Act has been successful. The Commission believes that 
in view of the strong public policy benefits in ensuring the prompt availability and 
equitable distribution of funds to pay public liability claims, the Price-Anderson Act 
should be extended to cover future as well as existing nuclear power plants.” 
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The Department of Energy, in 1999, said that the indemnification “should be con- 
tinued without any substantial change because it is essential to DOE’s ability to ful- 
fill its statutory missions involving defense, national security and other nuclear ac- 
tivities “ 

The House of Representatives endorsed renewal of this important law on Novem- 
ber 27, 2001 when it approved H.R. 2983, bipartisan legislation extending the law 
for 15 years. 

The Price-Anderson Act has withstood court challenges dating back to 1973 when 
the Carolina Environmental Study Group, the Catawba Central Labor Union and 
40 individuals brought suit against Duke Power Co., which was building nuclear 
power plants in North and South Carolina. 

Overview of Nuclear Power Plant Performance 

Nuclear power produces 20 percent of the nations’ electricity suppl 3 dng power to 
one of every five U.S. homes and businesses. The commercial nuclear industry is 
a dynamic, growing sector that for decades has played a key role in the economic 
growth, environmental protection and energy security of our nation. 

Continuing a decade-long trend, U.S. nuclear power plants achieved record safety 
and reliability levels in 2001. The industry has sustained that trend and as a result 
of an increased capacity factor and outstanding reliability, the industry is on track 
to exceed the record 754 billion kilowatt hours (kWh) of electricity produced in 2000 
based on the following: 

• through September 2001, nuclear power plants generated more than 578 bil- 
lion kWh of electricity, 1.2 percent above the record pace during the same period 
in 2000 

• based on this trend, full year 2001 nuclear generation is projected to be more 
than 762 billion kWh 

• through September 2001, U.S. net electricity generation was 2,886 billion kWh, 
roughly 1 percent higher than the same nine-month period in 2000. Coal-fired 
plants produced more than half (51.5 percent) of this electricity, followed by nuclear 
(20 percent), natural gas (16.7 percent), hydro (5.7 percent), oil (4 percent) and re- 
newables (2.3 percent). 

The industry’s performance has been outstanding, and we believe it will continue 
to improve. The increased electricity generation from nuclear power plants in the 
past 10 years was the equivalent of adding 22 new, 1,000-megawatt plants to our 
nation’s electricity grid. 

The nation’s nuclear energy plants are fully subject to, and in compliance with, 
the requirements of Price-Anderson, which is why it should be renewed indefinitely. 
The industry last year announced Vision 2020 a strategic plan to build 50,000 
megawatts of new nuclear power generation during the next 2(3 years. This new nu- 
clear power generation is essential to meet our increasing electricity demand and 
to maintain the 30 percent share of emission-free electricity generation today. 

Many Americans are just beginning to focus on our increasing energy needs, in- 
cluding the vital role nuclear energy has played in protecting our air quality. Be- 
tween 1973 and 2000, nuclear plants avoided the emission of 33 million tons of ni- 
trogen oxide and 66 million tons of sulfur dioxide a vital role in meeting Clean Air 
Act Standards and roughly 2.8 billion tons of carbon. 

Nuclear energy is our only expandable large-scale source of emission-free elec- 
tricity and is responsible for nearly 70 percent of voluntary carbon reductions as 
part of doe’s climate challenge program. Reports from the Energy Department’s 
Energy Information Administration have made a direct connection between in- 
creased production from U.S. nuclear plants and the fact that greenhouse gases and 
other emissions increased less than they otherwise would have in the United States. 

Conclusion 

Electricity is the engine that drives our economy. Therefore it is essential that the 
United States maintains its diverse domestic energy supply, which maximizes effi- 
ciencies and provides environmental benefits. Nuclear energy is the second-largest 
source of electricity in the United States, and the only widely used source that is 
both emission free and readily expandable. The industry’s safety record, reliability, 
efficiency and price stability make nuclear power a vital energy source for the fu- 
ture. 

One need only look at our recent energy situation in the United States, marked 
by thinning capacity margins and volatile prices for fossil fuels, to see why nuclear 
energy is so important to our nation’s energy mix. 

In the future, as electricity demand continues to rise, nuclear energy will be even 
more important to American consumers, and to our nation’s economy as a whole. 
Our industry has proven over the past two decades that nuclear energy is a reliable. 
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efficient and safe source of electricity for our nation’s economic growth. I urge the 
members of this committee to continue to support the role of nuclear energy as part 
of the United States’ diverse energy policy. 

The Price-Anderson Act has been an effective law for more than four decades. 
Congress has renewed it three times and should once again renew the Price-Ander- 
son Act to provide appropriate compensation to the public in the unlikely event of 
a nuclear incident and to ensure the availability of new nuclear power plants. 

Thank you for giving me this opportunity to share the industry’s perspective on 
oversight of nuclear facilities and related matters. 


Responses of Marvin S. Fertel to Additional Questions from Senator 

VOINOVICH 

Question 1. The bankruptcies of Enron and Pacific Gas and Electric have high- 
lighted the inability of companies to meet their obligations. During the hearing, sev- 
eral witnesses raised this issue as an argument against Price-Anderson. Do you 
agree with this argument? 

Could you explain the effect bankruptcies and potential bankruptcies have on the 
nuclear industry in regards to liability compensation with and without Price-Ander- 
son? 

Response. First, let me say that I completely disagree with those witnesses that 
profess that the bankruptcies of Enron and Pacific Gas and Electric can be used as 
an argument against the renewal of Price-Anderson. In this regard, it is important 
to recognize that Enron does not operate any nuclear plants. In fact, one likely con- 
tributing factor to the company’s financial problems is that it primarily relied on 
trading, absent hard assets, to generate large quantities of revenue. In contrast. Pa- 
cific Gas and Electric has continued to serve its electric and gas customers in Cali- 
fornia as it goes through its bankruptcy proceeding. A major factor in restoring the 
financial health of Pacific Gas and Electric is the excellent performance of its two 
nuclear units at the Diablo Canyon Nuclear Power Station, which are generating 
a significant amount of revenue, cash-flow, and related “profits” for the company. 
While bankruptcies clearly have significant negative impacts on bondholders, share- 
holders, creditors and employees of a company, those witnesses that raise the spec- 
ter of bankruptcy as a threat to the financial ability of a nuclear plant operator to 
meet its obligation under Price-Anderson are clearly missing the fact that in a bank- 
ruptcy situation the company has less obligation to pay certain creditors, actually 
making more money available to pay obligations that cannot be foregone. In the 
case of its Price-Anderson obligation, failure to meet that obligation could result in 
the Nuclear Regulatory Commission (NRC) suspending the plant’s operating license, 
which would result in the loss of revenue from the plant — a loss of about $300 mil- 
lion per year for a 1000-megawatt plant operating in a competitive electricity mar- 
ket. The $10 million meiximum annual obligation is about 3 percent, a small portion 
of the plant’s annual revenue generation. Good business sense, and just plain com- 
mon sense, clearly shows that bankruptcy, as undesirable as that may be to certain 
stakeholders and employees, does not threaten the ability nor the desirability of a 
nuclear plant operator to meet its Price-Anderson obligation. 

This business-focused argument is further bolstered by the rigorous regulatory re- 
quirements imposed by the NRC. 

The NRC regulations require that an owner/operator of a nuclear power plant 
have the financial ability to carry out the responsibilities to meet the obligations 
of the retrospective premium. These requirements are found in 10CFR140. This in- 
formation is updated annually per the requirements of 10CFR140.21. The NRC re- 
views the annual submissions to assure the owner is able to carry out the necessary 
payments if called upon. If a nuclear plant operator incurs financial difficulties, the 
NRC reviews the conditions and requires the operator to provide assurance on how 
it would meet its obligations under Price-Anderson. 

Therefore, under a bankruptcy situation, Price-Anderson obligations would be 
fully satisfied for both business and regulatory reasons. In the event the law was 
not renewed, the same business arguments for being able to meet the financial obli- 
gations are still true. However, if Price-Anderson were not renewed, new plants 
would not be subject to the regulatory requirements currently imposed on existing 
plants by the Price-Anderson Act, and the actions the NRC could take would be 
more limited than those required if the law were in effect. 
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Responses of Marvin S. Fertel to Additional Questions from Senator 

Graham 

Question 1. You state in your testimony that Price-Anderson has been an effective 
law for more than four decades and that it should be renewed indefinitely with few 
changes. However, the NRC has testified that the renewal period should be short- 
ened from 15 to 10 years to allow for review of how the law effects a constantly 
changing industry. 

If the legislation were to be renewed indefinitely, how would you modify it to 
allow for flexibility within a rapidly changing industry? 

Response. Our recommendation to renew the law indefinitely is based on the fact 
that the law has been renewed three times and has proven to be the most effective 
third-party liability insurance program in the world. As such, it doesn’t seem nec- 
essary, nor desirable to sunset the law. 

We do recognize, however, that the program has been improved as a result of con- 
gressional reviews over the almost five decades it has been in effect, and that both 
new information about liability programs and changes in the industry can neces- 
sitate a need to modify requirements in the law. With regard to the rapidly chang- 
ing electricity industry, since the NRC issued its report, what has become clear is 
that most, if not all, of the nation’s existing 103 nuclear plants will be renewing 
their operating licenses — thereby operating for an additional 20 years or on average 
for another 40 years. These decisions are predicated on the excellent performance 
of the plants and the fact that they are the lowest cost source of base load electricity 
in the United States. Therefore, while the electricity industry will continue to be re- 
structured and consolidated, it seems very clear now that nuclear generation will 
remain a very stable and significant part of our generation mix, possibly seeing a 
significantly increased role as our nation’s need for new base load electricity grows 
and our commitment to meeting clean air goals dictate the need for non-emitting 
generation like nuclear energy. 

Given the comments above, we would propose that the law be renewed indefi- 
nitely and that it be modified as described below. 

Currently the Act requires that the NRC make a report to Congress 5 years prior 
to it expiring. If the Act were to be renewed indefinitely, the NRC should be re- 
quired to provide reports to Congress on a set frequency such as every 5 years. Con- 
gress could use the submittal of the report and its associated analyses and rec- 
ommendations to hold oversight hearings concerning the need to amend Price-An- 
derson. Obviously, even without the NRC report. Congress could always hold over- 
sight hearings and take actions it deems appropriate as a result of those hearings. 


Responses of Marvin S. Fertel to Additional Questions from Senator Inhofe 

Question 1. In past years there have been a number of studies that predict losses 
of life and massive property damage. These studies put forth numbers that are in 
the range of $59 billion to over $300 billion. 

For what purpose were these studies conducted and what relevance do they have 
to liability coverage provided by the Price-Anderson Act? 

Response. The study that is generally referenced is one performed for the Nuclear 
Regulatory Commission by Sandia National Laboratory more than 20 years ago. As 
is the case for all types of risk assessment studies, this study included a number 
of scenarios. Over the ensuing decades since this study was prepared, the NRC has 
instituted a number of regulatory requirements and initiatives, including the indus- 
try’s commitment to a severe accident management program, which have addressed 
and mitigated the relevance of accident scenarios evaluated in the study. Of signifi- 
cant importance the results of ongoing research, particularly related to the TMI ac- 
cident, have resulted in a much better and more realistic understanding of what the 
“source term” characteristics would be in the event of an accident. The results of 
this research significantly reduce the projected offsite consequences, both health ef- 
fects and economic impacts, associated with even unrealistic worse case scenarios. 

In reviewing and discussing studies like the Sandia study, it is important to rec- 
ognize that in worst-case scenario analyses, it is assumed that anything that can 
go wrong will go wrong, and that none of the mitigation equipment and actions are 
taken or, if taken, are effective. As mentioned above, this provides the upper limit 
of adverse consequences, ignoring the probability of their occurring and as such the 
real risk to the public. 

Therefore, while studies like the Sandia study do provide valuable insights into 
how safety can be improved and have been used for that purpose, their worse case, 
unrealistic analyses are not useful indicators of consequences or offsite impact. 
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We recognize that, since such studies do produce quantitative estimates of what 
appear to be potential consequences, it is understandable that some would look to 
these purported estimates as potentially relevant to Price-Anderson. We reject their 
relevance for the reasons stated previously and would encourage those looking for 
more accurate indications for purposes of Price-Anderson to rely upon information 
like (1) the experience from TMI; (2) the evolution of regulatory requirements; (3) 
industry initiatives post-TMI; (4) advances in accident analysis research that signifi- 
cantly reduce offsite impacts; and (5) the excellent safety performance of the U.S. 
plants taken in its totality. Recognizing the magnitude of the obligation (i.e., $9.6 
billion) currently imposed by the law, coupled with all of the expedited process pro- 
visions contained in the law that benefit citizens, we strongly believe the law, as 
is, is an exemplary public policy. 

In response to a question at the hearing, I spoke about the industry’s response 
to a recent NRC study on the potential hazards associated with a fire in a spent 
fuel pool and offered to provide our comments for the record. Attached is a copy of 
the letter we submitted to the NRC that contains our comments on that study. 

Question 2. Given the deregulation of electricity markets, can we be reasonably 
assured that utilities can pay the retrospective premiums? What would happen if 
a company declared bankruptcy, as did Pacific Gas and Electric Company? 

Response. The Congress and American people can be assured that nuclear genera- 
tors can and certainly will pay any retrospective premiums required by the Price- 
Anderson Act. This assurance is predicated on a number of key facts. 

First, the worst nuclear accident in the history of our nuclear program, TMI, has 
resulted in total cumulative payments over the last 23 years of under $200 million, 
or an amount covered by the primary layer of insurance available at every nuclear 
power plant site. Therefore, given our real experience with the TMI accident and 
the fact that all U.S. plants are much safer today than in 1979, there is a very low 
probability of having an accident, and if one occurred, there is a further low prob- 
ability of incurring large offsite impacts and associated costs. 

Second, a 1000-megawatt nuclear power plant produces about $300 million per 
year in revenue, assuming a competitive market with relatively low average elec- 
tricity costs. Given this revenue value, the maximum annual retrospective premium 
is only about 3 percent of revenue. 

Third, failure to meet the obligation under Price-Anderson could result in the 
NRC suspending the plant’s operating license — costing the company $300 million or 
more in revenue, versus a $10 million meiximum annual payment. Clearly, the eth- 
ical, regulatory and business forces to meet the Price-Anderson obligation are com- 
pelling. 

With regard to the impact of a company like Pacific Gas and Electric declaring 
bankruptcy. Pacific Gas and Electric has continued to serve its electric and gas cus- 
tomers in California as it goes through its bankruptcy proceeding. A major factor 
in restoring the financial health of Pacific Gas and Electric is the excellent perform- 
ance of its two nuclear units at the Diablo Canyon Nuclear Power Station, which 
are generating a significant amount of revenue, cash-flow, and related “profits” for 
the company. 

While bankruptcies clearly have significant negative impacts on bondholders, 
shareholders, creditors and employees of a company, those witnesses that raised the 
specter of bankruptcy as a threat to the financial ability of a nuclear plant operator 
to meet its obligation under Price-Anderson are clearly missing the fact that in a 
bankruptcy situation the company has less obligation to pay certain creditors, actu- 
ally making more money available to pay obligations that cannot be foregone. In the 
case of its Price-Anderson obligation, failure to meet that obligation could result in 
the Nuclear Regulatory Commission (NRC) suspending the plant’s operating license, 
which would result in the loss of revenue from the plant — a loss of about $300 mil- 
lion per year for a 1000-megawatt plant operating in a competitive electricity mar- 
ket. The $10 million maximum annual obligation is only about 3 percent of the 
plant’s annual revenue generation. Good business sense, and just plain common 
sense, clearly shows that bankruptcy, as undesirable as that may be to certain 
stakeholders and employees, does not threaten the ability nor the desirability of a 
nuclear plant operator to meet its Price-Anderson obligation. 

This business-focused argument is further bolstered by the rigorous regulatory re- 
quirements imposed by the NRC. 

The NRC regulations require that an owner/operator of a nuclear power plant 
have the financial ability to carry out the responsibilities to meet the obligations 
of the retrospective premium. These requirements are found in 10CFR140. This in- 
formation is updated annually per the requirements of 10CFR140.21. The NRC re- 
views the annual submissions to assure the owner is capable to carry out the nec- 
essary payments if called upon. If a nuclear plant operator incurs financial difficul- 
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ties, the NRC reviews the conditions and requires the operator to provide assurance 
on how it would meet its obligations under Price-Anderson. 

Therefore, under a bankruptcy situation Price-Anderson obligations would be fully 
satisfied for both business and regulatory reasons. 

Question 3. Is it wise public policy to require utilities to pay prospectively under 
the second layer? 

Response. It is not wise public policy to require prospective payments for funding 
the secondary layer under Price-Anderson. A key aspect of the Price-Anderson Act 
that makes it such an effective public policy is the creation, in effect, of an industry 
insurance pool to implement the Secondary Financial Protection provisions of the 
law. No other industry has such a large obligation, $9.5 billion, nor such an effective 
mechanism for meeting that obligation imposed on it. The assurance that this obli- 
gation will be met is founded in the law and the rules and regulations promulgated 
by the NRC to implement the law. Furthermore, the history of the Act demonstrates 
that, even for the TMI event, the primary level of insurance, $200 million, was more 
than adequate to provide for the necessary payments. Given both the legal/regu- 
latory framework, the real world experience with implementation of the Act and the 
fact that the U.S. nuclear program is setting safety and reliability performance 
records, there are no compelling reasons to require utilities to pay prospectively 
under the second layer of the Act. In fact, the only obvious reason to impose such 
a requirement would be to increase the cost of electricity from nuclear plants and 
to hurt electricity consumers and the economy by such an action. Such a require- 
ment would also increase the capital requirements for the industry by forcing it to 
place $9 billion into an account that has a very high likelihood of never being need- 
ed. To place this amount of money out of circulation would neither benefit the public 
nor the American economy, and would not be wise public policy. 

Question 4. Mr. Peter Bradford stated in his testimony that the Price-Anderson 
Act provides a subsidy to a nuclear powered electric generating plant that is not 
available to other fuel forms of electric generating power plants therefore reducing 
the nuclear industry’s cost of capital. He also states that with Price-Anderson pro- 
tection new nuclear power plants have a disincentive to build the safest plants. 

Is Price-Anderson a subsidy to nuclear plants or a mandate for payment that is 
not imposed on other energy forms? Is the Act a disincentive to building the safest 
nuclear power plants? 

Response. Clearly the Price-Anderson Act imposes a significant financial obliga- 
tion on the industry, mandating the payment of $9.5 billion. To my knowledge no 
other industry, or government program, outside of those covered by the Price-Ander- 
son Act, have mandated obligations that even approach those covered by the Price- 
Anderson Act. No other fuel form has a legal requirement to have the funding avail- 
able or the requirements established for responding to catastrophic events. 

Mr. Bradford’s assertion that the Act provides a subsidy to nuclear power that is 
unavailable to other fuel forms is blatantly wrong. First, no other fuel form has ex- 
plicit financial obligations for third-party liability. Second, when one looks at nu- 
clear energy, all of the costs for externalities are internalized. For nuclear plants, 
in addition to the Price-Anderson obligation, the cost of decommissioning, waste dis- 
posal, regulatory costs are all paid by the operator of the plant. The same cannot 
be said for any other form of electrical generation. 

With regard to providing subsidies, a subsidy is a grant of money from the govern- 
ment to a private enterprise considered of benefit to the public. Under Price-Ander- 
son, no funds have been provided to the commercial sector. In fact, the opposite has 
occurred as the industry has paid the Federal treasury over $20 million in indem- 
nification fees during the early years the law was in effect. The payment from the 
private sector to the government is certainly not a subsidy. 

With regard to cost of capital, the obligation imposed by Price-Anderson is re- 
flected in the financial reports of nuclear operating companies and to that degree 
it is considered by the financial community. Again, no other fuel source reflects com- 
parable liability as part of its financial statement. In summary, we don’t understand 
how Mr. Bradford arrived at his assertion. 

Mr. Bradford’s other assertion that somehow Price-Anderson is a disincentive to 
building the safest plants is wrong and difficult to understand. First, the industry 
has spent hundreds of millions of dollars over the last decade designing and licens- 
ing the most advanced and safest reactors in the world. Currently the industry is 
working on even newer, smaller modular gas-cooled reactors, which if demonstrated 
to be economically and technically reliable, will be even safer than our current de- 
signs. The industry has been and is continuing to commit resources and money to 
enhancing the safety of future reactors. Mr. Bradford must be unaware of this or 
wouldn’t have reached the conclusion he did. 



71 


In addition to the demonstrable evidence of the industry’s commitment to newer, 
even safer reactors, any nuclear power plants must be built to meet stringent regu- 
latory requirements, which ensure adequate protection of the public health and safe- 
ty. Finally, Mr. Bradford seems to imply that the owner/investor in the plants would 
be less concerned about safety and his investment because he has insurance to pay 
third-party claims in the event of an accident. On its face, this doesn’t make sense. 
The plant is built by the owner as an investment with an expectation of return on 
investment. If the plant doesn’t operate or is shut down by the regulator for issues 
of safety, it is not fulfilling its purpose to provide electricity or to provide a return 
on investment. Additionally, Price-Anderson covers third-party liability, not other 
costs (property, business interruption, etc.) that would be incurred by the owner if 
an accident occurred. In conclusion, Price-Anderson is certainly not a disincentive 
to safety, but rather is an excellent public policy for compensating the public in the 
very unlikely event of an accident. 


Responses of Marvin S. Fertel to Additional Questions from Senator Reid 

Question 1. According to the Nuclear Regulatory Commission regulations, nuclear 
power plants are only required to provide evidence that they can meet $10 million 
of the retrospective premium. What financial means do the owners use to dem- 
onstrate the ability to pay? Does this take into consideration the changing financial 
situation that may result from a catastrophic nuclear accident? 

Response. Nuclear power plant owners demonstrate the ability to pay in a number 
of ways, including: Surety Bond, Letter of Credit, Revolving Credit/Term Loan Ar- 
rangement, Maintenance of Escrow Deposits of Government Securities, Annual Cer- 
tified Financial Statement showing either that cash-flow (i.e., cash available to a 
company after all operating expenses, taxes, interest charges, and dividends have 
been paid) can be generated and would be available for payment of retrospective 
premiums within three (3) months after submission of the statement, or a cash re- 
serve or a combination of cash-flow and cash reserve, or such other type of guar- 
antee as may be approved by the Commission. 

The $10 million is the annual obligation per reactor and NRC regulations require 
the licensees to demonstrate their ability to meet this annual obligation. 

Even in the event of a catastrophic accident, it is unlikely that the offsite con- 
sequences would necessitate payment of the full obligation. However, if it did, the 
only facility that would be severely financially handicapped would be the one that 
had the accident. Under that situation, the company owning the facility could still 
be able to make the required payments, or it is possible that the company would 
have “insurance” provided by American Nuclear Insurers to meet that obligation, or 
it is possible that the rest of the industry would ensure that the full amount re- 
quired under the Secondary Financial Protection Program was paid. 

Question 2. Have these financial assurances been affected by the recent problems 
at Enron? 

Response. Since the financial assurances required by the NRC represent either 
real financial instruments (e.g., surety bonds) or financial analyses based on cash- 
flow from actual plant and company operations, it is unlikely that the lessons- 
learned from the Enron situation would impact the veracity of these assurances. 


Statement of Peter A. Bradford, Visiting Lecturer in Energy Policy and 
Environmental Protection, Yale University 

Thank you very much for the invitation to testify regarding the renewal of the 
Price-Anderson Act. This is the second time I have done so, having testified also in 
1985, on the last occasion that Price Anderson came up for renewal. Aspects of the 
law have provided for a system of self-insurance by the nuclear industry for some 
46 years. While these provisions can and should be strengthened to assure funding 
in the event of a serious nuclear accident, the underlying concept is sensible. 

However, the electric industry has changed significantly since Congress last re- 
newed Price-Anderson. These changes undermine the wisdom and the fairness of ap- 
plying the liability limitation provisions to new nuclear units and perhaps also to 
units whose licensed life is extended beyond its original term. 

The most significant change is the opening of the electric power market to com- 
petition among all forms of power generation. A national policy requiring competi- 
tive electric power supply was achieved through the enactment of the Energy Policy 
Act of 1992 and subsequent proceedings of the Federal Energy Regulatory Commis- 
sion. Pursuant to this national policy, all power plants should now have an equal 
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opportunity to sell into the wholesale electric market based on their costs and other 
operating characteristics. The basis for this policy is the belief that marketplace 
competition will produce lower prices and greater customer satisfaction than did the 
power plant selection process based on utility and governmental forecasts that pre- 
vailed when Price-Anderson was enacted and renewed. 

In a competitive power generation market, capacity from nuclear plants must 
compete with capacity from fossil fuels and from renewable resources, none of which 
enjoy any type of federally mandated liability limitation. Under these circumstances, 
the liability limitation has two anticompetitive effects. First, new nuclear capacity 
appears cheaper than it really is relative to other sources, or — for that matter — rel- 
ative to investment in energy efficiency. This is because its cost of capital does not 
reflect the risk of having to pay for damages in excess of $9 billion, when estimates 
of worst-case accident or sabotage scenarios are much higher than that. Second, any 
nuclear design that is truly inherently safe or that is at least incapable of doing 
more than $9 billion in damage does not enjoy the benefit of its improved safety 
in competition with those nuclear plants that do benefit from the liability limitation. 
Indeed, the liability limitation ultimately is less a subsidy of nuclear power than 
of nuclear catastrophe. As such, it removes market incentives for — for example — re- 
mote siting, underground siting and inherently safe designs. Companies offering de- 
signs that have such advantages would be well advised to volunteer to forego the 
liability limitation and the public skepticism that it engenders. 

The risk of an accident that exceeds $9 billion in damages is in no way diminished 
by the Price-Anderson Act. The Act merely requires that — whatever that risk is — 
it will be borne either by those who suffer the damage or by the nation’s taxpayers. 
In the wake of September 11, the possibility of a disaster involving nuclear energy 
and costing many times $9 billion is clearly not as low as we had thought. Rather 
than underwrite industry costs in the event of such an accident, it would seem wiser 
for Congress to adopt a framework that encourages the deployment of energy 
sources — conceivably including inherently safe nuclear sources — that do not carry 
with them the potential for inflicting such large damages. 

No connection exists between the upper limit on liability and the more desirable 
features of Price-Anderson. Removal of the limit coupled with a provision extending 
the retrospective annual premium until all damages had been paid would provide 
more assurance to the general public than the present law. Indeed, most of the wit- 
nesses who testified in favor of Price-Anderson renewal in the House last year made 
little or no mention of the liability limit for nuclear power plants[l]. Their testimony 
urged retention of the mutual-insurance scheme and other aspects of the law. If 
they saw Price-Anderson as essential to future nuclear plants, to nuclear reli- 
censing, to increasing the licensed output of nuclear power plants, they did not say 
so. Even the two witnesses who endorsed the liability limit offered no proof that it 
is still needed[2]. The most vehement claim that the liability limit is essential to 
the future of nuclear power was made by a witness opposing renewal[3]. 

The fact is that other industries — marine oil transport comes to mind — are re- 
quired to provide a mutual insurance framework independent of any liability limit 
that may exist. And the Price-Anderson mutual-insurance requirement need not be 
modified if the liability limit were removed. 

The Price-Anderson limited liability principle was originally adopted as part of a 
bargain that included detailed requirements for public participation in the nuclear 
licensing process. Over the years, those protections have been substantially eroded, 
usually on the basis of arguments that nuclear technology had substantially ma- 
tured and no longer required so substantial a set of intervenor protections[4]. Fur- 
thermore, probabilistic risk assessment has been introduced into many aspects of 
nuclear regulation, again based on the rationale that the technology and risk assess- 
ment methodology have matured to an extent now adequate to provide informed 
judgment about accident probability [5]. 

What then are we to make of continued insistence on liability limits? Can it really 
be that all of this maturing, all of this increased database only counts when it is 
being used to reduce aspects of NRC safety oversight? That it counts for nothing 
in the context of reconsidering the liability limit? 

Such a result is indefensible. If the technology is mature enough to cut public 
hearing and information rights to the vanishing point, if it is mature enough to cir- 
cumscribe regulatory scrutiny with probabilistic risk assessment, then it is too ma- 
ture to need a limitation on its liability for catastrophic accidents. 

The justification for the limit dates from a time when other alternatives to fossil 
fuels did not exist. Now, however, at a time when competitive markets are actually 
providing as many or more new renewable megawatts worldwide as new nuclear 
megawatts, this argument is out of date. If nuclear law is to be updated — as indus- 
try witnesses urge — to take account of changes in the 1990s, then Congress should 
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take all of those changes into account. Congress should let nuclear power compete 
within a framework that will reward its safest designs to the fullest. Congress 
should not continue a framework that encourages facilities with a remote potential 
for extreme catastrophe to substitute for facilities that can provide or conserve en- 
ergy in safer ways. 

At the very least, those who support renewal of the liability limitation can hardly 
oppose measures providing support for renewable energy and energy efficiency as 
part of restructuring legislation. The liability limitation is a specific override of an 
asserted free market outcome — the unwillingness of private insurers to cover the 
full potential costs of a nuclear accident. If such a countermarket subsidy is to be 
offered to one technology, then the least that can responsibly be done is to ascertain 
its value and offer a comparable subsidy to other technologies that offer the same 
advantages of domestic supply and diminished air pollution, especially since these 
technologies really are in the startup phase that was said to justify the Price Ander- 
son Act when first it became law, 45 years ago. 

Thank you again for the invitation to testify. 

[1] For example, Chairman Meserve of the NRC and Mr. Fertel of the Nuclear 
Energy Institute barely hint that they are testifying in favor of a liability limitation. 

[2] Testimony of George Davis on behalf of Westinghouse and of John Quattrocchi 
on behalf of American Nuclear Insurers. 

[3] Testimony of Anna Aurilio on behalf of the U.S. Public Interest Research 
Group. 

[4] For indication that this process continues, see NRC’s proposed “Changes to Ad- 
judicatory Process” (RIN 3150-AG49), 66 FR 19609-19671 (April 16, 2001). 

[5] See, for example, the October 11, 2000, letter from the Advisory Committee 
on Reactor Safeguards to Chairman Richard Meserve, stating, “In over two decades 
of development following the Reactor Safety Study, PRA reached a level of maturity 
that allows it to be used to identify unnecessary regulatory burden, as well as addi- 
tional safety improvements”. In his House testimony on Price-Anderson, Chairman 
Meserve noted, “Improved probabilistic risk assessment techniques combined with 
more than four decades of accumulated experience with operating nuclear power re- 
actors has led the commission to realize that some regulations may not achieve their 
intended safety purpose and may not be necessary to provide adequate protection 
of the public health and safety.” 


Responses of Peter Bradford to Additional Questions from Senator Reid 

Question 1. Do you concur with the written testimony of Mr. Quattrocchi that the 
sale of reactor licenses to a relatively smaller number of buyers would have the ef- 
fect of “substantially increasing the maximum retrospective assessment at a time 
of severe economic stress for nuclear utilities generally — that is to say, following a 
large scale nuclear accident?" 

Response. Mr. Quattrocchi is right that the concentration of ownership of nuclear 
power plants will result in the retrospective premium being collected from fewer 
owners of nuclear power plants. Perhaps more importantly, the nuclear units are 
likely to represent a larger portion of the total assets of the companies (or corporate 
subsidiaries) that own them. Given the near certainty of financial stress for nuclear 
plant owners in the event of an accident serious enough to trigger assessment of 
the retrospective premium provisions, this means that the potential impact of such 
an accident on the owners of nuclear plants is likely to be greater than in past. 

Question 2. What if the accident were the result of a terrorist attack? 

Response. Assuming that a terrorist attack triggers the retrospective premium, I 
don’t think that fact that the precipitating event was a terrorist attack makes much 
difference. The pressure to shut down other plants and the regulatory and financial 
perturbation would be similar. If anything, the overall financial turbulence and 
therefore the pressure on the creditworthiness of all electric companies would be 
greater. In light of the legislation assisting the airlines in the wake of September 
11, Congress should expect to be asked to assist the electric industry to a com- 
parable degree. 

Question 3. Would you expect — as we saw following the September 11 attacks — 
a slowdown in the industry comparable to what we saw with the airline industry? 
Is it wise to require the majority of the coverage to come at a time when the power 
companies may be least able to afford it? 

Response. I would expect substantial public demand for the closure of all nuclear 
units in the wake of a successful terrorist attack on any one of them. Following 
Three Mile Island, all of the other Babcock and Wilcox were shut down for several 
months. Depending on the severity of the damage and the uniqueness of the cir- 
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cumstances, something similar would follow a successful terrorist attack on a nu- 
clear plant. However, the impact on the airline industry was caused in large part 
by the reluctance of the public to fly. While energy conservation would perhaps be 
among the public responses to an attack on a nuclear plant, no comparable fall of 
in demand seems likely, so the impact would be less driven by public reluctance to 
continue to consume the product of the afflicted industry. 

Question 4. Do you know of any other industries in which companies contribute 
to a pool (either prospectively or retrospectively) that can be used to pay damages 
caused by an accident for which most of the contributors are not responsible? What 
are the liability limits if any? 

Response. For the reasons set forth above, prefunding of some part of the insur- 
ance requirement seems wise. Both domestic and international law provide for 
prefunding to be used to clean up and compensate for oil spill damages. The United 
States Oil Pollution Act of 1990 provides for an Oil Spill Liability Trust Fund to 
be used to cover removal costs or damages resulting from discharges of oil. The pri- 
mary source of revenue for the fund is a five-cents per barrel fee on imported and 
domestic oil. Additional sources include interest on the fund and penalties of various 
sorts assessed against those transporting oil in U.S. waters. In addition, States are 
permitted to go beyond the Federal law, and several (for example, Maine, Florida, 
Washington and Texas) have done so. Liability under the Federal law is limited, but 
I don’t know the present limit. 

As described by Susan Bloodworth in an article in the 1998 Florida State Journal 
of Land Use and Environmental Law entitled “Death on the High Seas: The Demise 
of TOVALOP and CRISTAL”, “the International Convention on Civil Liability for 
Oil Pollution Damage (CLC) provides uniform rules and procedures for determining 
questions of liability and adequate compensation for oil pollution damage caused by 
vessels. The CLC imposes strict liability on shipowners for damages from an oil spill 
and for the costs of any action taken to minimize that damage. Compensation is 
keyed to the weight of the vessel. ... To qualify for the limitation, the owner is 
required to keep on deposit a sum representing the limits of his liability. Addition- 
ally, any ship carrying in excess of 2,000 tons of oil in bulk as cargo is required 
to obtain a certificate attesting to its financial security. 

The International Convention on the Establishment of an International Fund for 
Compensation for Oil Pollution Damage (Fund Convention) resulted from the CLC. 
Contributions to the fund are made by all persons receiving more than 150,000 tons 
of oil during the calendar year within a contracting State. The Fund Convention 
specifically provides for relief to claimants where vessel owners are not liable, are 
financially incapable of meeting their obligations, or where damages suffered exceed 
the owner’s liability allowed under the CLC”. 


Statement of Dan Guttman, Fellow, Center foe Study of American 
Government, Johns Hopkins University 

I am an attorney in private practice. I am a Fellow at the Washington Center for 
the Study of American Government at Johns Hopkins University and of the Na- 
tional Academy of Public Administration. I appear on my own behalf as a citizen, 
but am privileged to draw on experience relating to the operations of nuclear power 
plants, the nation’s nuclear weapons complex, and Cold War related exposures of 
citizens, nuclear weapons workers and “atomic veterans” to radiation risk.i 

Summary 

In the interim since the 1988 Price-Anderson Act amendments. Federal court deci- 
sions construing the law, electric utility industry restructuring, and inquiries and 
enactments treating revelations of Cold War era radiation exposures to citizens, sol- 
diers, and nuclear weapons workers have highlighted issues which merit attention 
in current Congressional consideration of the Price-Anderson Act. This testimony 


^The experience includes: (1) counsel to municipally and cooperatively owned electric systems 
in the purchase of nuclear power plant ownership shares and power supply, and related decom- 
missioning costs;{2) special counsel to Senator David Pryor in oversight of Department of Energy 
contracting; (3) Executive Director, President Clinton’s Advisory Committee on Human Radi- 
ation Experiments; (4) Commissioner, U.S. Occupational Safety and Health Review Commission; 
(5) counsel, nuclear weapons workers union (OCAW, and its successor PACE) on matters includ- 
ing the environmental cleanup of the weapons complex, the privatization of the U.S. Enrichment 
Corporation, and the Energy Employees Occupational Illness Compensation Act; (6) adviser to 
Nye County, Nevada, on matters related to the potential Yucca Mountain repository; (7) adviser 
to the special delegation to the United States of the Chancellor of Austria regarding the Temelin 
nuclear power plant. 
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will seek to identify some of these questions, which, of course, are now framed by 
the events of September 11, 2001. 

Courts have agreed that the 1988 Price Anderson Act Amendments fundamentally 
restructured the law by: (1) creating a federal cause of action (“public liability”) for 
claims related to nuclear incidents; where such claim exists, state law based claims 
on the facts are, with limited exception, precluded;^ (2) providing that the legal prin- 
ciples, or rules of decision, for determining public liability are rooted in state law. 
However, in the context of this agreement, and with further developments since 
1988 in mind, issues that warrant current attention include: 

(1) What conduct will trigger, and require, Price Anderson Act jurisdiction^ 

Court decisions call into question: (a) whether the Act covers conduct that is in- 
tentional (as well as conduct that is accidental); (b) whether the Act requires that 
the defendant(s) be party to an indemnification agreement with the government; (c) 
whether the Act reaches into disputes regarding common commercial products; for 
example, watch dials. 

Congress may wish to resolve conflicts or misunderstandings on the basis for, and 
scope of, Price-Anderson Act jurisdiction raised by court decisions. 

(2) Are Acts of Terrorism Covered by the Act? 

The Price Anderson Act (through the definition of “public liability”) excludes 
claims “arising out of acts of war,” raising obvious questions about the Act’s cov- 
erage of damage and injuries stemming from acts of terrorism. 

Congress may wish to consider whether the Price-Anderson Act should be amend- 
ed to expressly address terrorist acts. Does Congress intend to cover “acts of ter- 
rorism?” If so, is the current statutory wording clear enough to embrace this intent? 
If the intent is not to cover nuclear accidents caused by acts of terrorism, how will 
they be covered? Assuming the intent is to cover such acts, what kind of finding 
or declaration will be required to trigger the Act — and who shall be empowered 
to make this finding? 

(3) Will The Retrospective Unit Owner Funding Required by the Act be Available in 

the Deregulation Era? 

The Act relies on nuclear unit owners to make “retrospective” (i.e., post-accident) 
contributions where the initial tier of insurance is exhausted by an accident. Under 
the Act’s present terms, and given the current number of operating units, this obli- 
gation may be in the range of $80-90 million per unit — or over $9 billion. The “ret- 
rospective” nuclear plant owner obligation, in short, is relied on to provide the lion’s 
share of funding for relief in a major accident. 

Since 1988, the utility industry has undergone profound restructuring, 
hallmarked by nuclear unit divestitures, corporate restructuring, and the consolida- 
tion of nuclear unit ownership. This restructuring, particularly when coupled with 
the well-known financial difficulties of major California utilities and Enron, raises 
questions about the premises of retrospective funding. The basic concern was identi- 
fied in the NRC’s 1998 Price-Anderson report to Congress, and it has just been un- 
derscored by a December, 2001 GAO report, which found that NRC reviews of li- 
cense transfer applications did not provide adequate assurance that new corporate 
owners will have sums needed to provide for future decommissioning costs. 

Indeed, the form restructuring is taking may render the public particularly vul- 
nerable to funding shortfalls. As the GAO report observed, nuclear units are being 
consolidated under a limited number of “fleet” owners. This consolidation may yield 
important benefits in safety, reliability, and accountability. On the other hand, con- 
solidation of ownership raises the possibility that the owner may have to bear retro- 
spective payment burden measured in the hundreds, not tens, of millions, and the 
further possibility that the ripple of effects of an any nuclear accident on any utility 
system may cause cross-the-Board unit shutdowns that will leave the “fleet” owner 
without revenue sources to pay retrospective commitments. 

Congress should act to assure that industry restructuring does not come at the 
cost of the integrity of the Act’s funding, whether by assuring that NRC license 
transfers provide for the needed commitments, specifying particular commitments 
(e.g., prepayment or reserve for Price Anderson obligations as condition for license 
transfer), or providing for a review and further steps thereafter. 


^For example, the Court of Appeals for the Third Circuit stated in In Re TMI, 940 F. 2d 832 
(3d Cir. 1991), cert denied, 112 S. Ct. 1262 (1992): 

The Amendments Act creates a federal cause of action which did not exist prior to the Act, 
establishes federal jurisdiction for that cause of action, and channels all legal liability to the 
federal courts through that cause of action.. .Congress clearly intended to supplant all possible 
state causes of action when the factual prerequisite of the statute are [sic] met. 
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(4) Should There be Clear and Consistent Treatment of Willful or Reckless Mis- 
conduct^ 

Potential liability for willful or reckless misconduct appears to differ depending 
upon whether the actor is a NRC licensee, a Department of Defense contractor, or 
a Department of Energy contractor. In the first case, courts have indicated that ac- 
tors may, to some degree that itself may benefit from clarification, be liable for puni- 
tive damages; in the second case, procurement rules provide for limitation on indem- 
nification in the case of willful misconduct, in the third case there is no evident limi- 
tation on indemnification. 

Congress may wish to consider whether there is reason for the differing set of 
rules and, if not, to provide for a clear and consistent set. 

(5) When Should State Established Duty(ies) of Care be Preempted? 

Courts agree that the 1988 Amendments create a federal cause of action that is 
rooted in state law rules of decision, but have generally held that the duty of care 
owed by Price-Anderson defendants is that stated in Federal dose exposure regula- 
tions, to the exclusion of state law duty of care standards. 

Congress may wish to consider whether this exception to the Act’s reliance on 
state standards is warranted, particularly where the state standard may supple- 
ment, but not conflict with, the federal standard of care. 

(6) What is the Burden of Proof to Show Causation of Injury Where Records are In- 
adequate? 

In order to obtain Price-Anderson compensation, an individual may need to show 
not only that he or she was exposed to radiation hazard and that he is now sick, 
but also that the exposure caused the sickness. The difficulties of determining that 
harm to a specific individual (e.g., cancer) was caused by a specific exposure(s) to 
radiation are well understood, particularly when the injury manifests itself years 
after the exposure. We now know that when the government (and its contractors) 
exposed citizens, soldiers, and workers to radiation during the Cold War those re- 
sponsible for exposures too often failed to keep the records, and provide for the mon- 
itoring, that might help determine cause and effect — and provide for compensation — 
at years remove. In light of this new understanding. Congress and the Executive 
branch have adopted the principle that where injured citizens show that they were 
likely exposed to potentially injurious amounts of radiation, the government (or con- 
tractors or further designees) bears the burden of providing exposure and moni- 
toring data needed to defeat claims that the injury was caused by the exposure. 

Congress may wish to consider the express incorporation into the Price-Anderson 
Act of the principle that those who expose citizens to radiation risk without pro- 
viding for recordkeeping and monitoring bear the burden of showing that their con- 
duct is not the cause of resulting injury. 

(7) Is Justice Done by Current Statutes of Limitations Provisions Which May Pre- 
clude Recovery Where Injury is Latent for Years? 

At least one court has indicated that adherence to the letter of the Price Anderson 
Act required it to do injustice by dismissing a case involving an alleged “nuclear in- 
cident” because of the failure of the state statute of limitations to contemplate injury 
from radiation exposure — i.e., injury that may be latent for many years before visi- 
ble manifestation.. 

Congress may wish to revisit the workings of Price Anderson Act statutes of limi- 
tations where state law does not adequately contemplate the reality that some radi- 
ation injuries may be hidden for years before discovery. 

Jurisdictional Requirements 

1. Is an Indemnification Agreement a Prerequisite to the Triggering of Price-An- 
derson Jurisdiction? 

Is an indemnification agreement a prerequisite for the triggering of Price-Ander- 
son? 

In Gilberg v. Stepan Co., 24 F. Supp 2d 325 (D. N.J. 1998) the court found that 
the existence of a Price-Anderson indemnity agreement with the government is key 
to the determination of whether a radiation release is covered by Price Anderson. 

The case dealt with alleged contamination of the surrounding community from 
thorium tailings at a chemical plant that operated from 1918 to 1956. The court 
noted that the Atomic Energy Act authorized the NRC to license the production and 
possession of nuclear materials. Price Anderson did not mandate, as it does in re- 
gard to power plant licensees, that these further licensees be subject to assured 
pools of coverage. The Stepan court concluded that an “occurrence”, under the defi- 
nition of “nuclear incident,” “can only be an event at the location of or the contract 
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location as those terms are defined as an applicable indemnity agreement.” In the 
absence of such agreement, the court found, Price Anderson does not apply. 

The Court explained: 

While it is true that any thorium or thorium tailings at the facility may have been 
the subject of AEC or NRC licenses for source and/or byproduct materials. ..licenses 
for these types of materials have never been subject to Price-Anderson’s financial 
protection provisions. Therefore, neither the AEC nor the NRC would have entered 
into an indemnification agreement covering activity conducted under such licenses. 
In the absence of an indemnification agreement, entered into under 42 U.S.C. Sec- 
tion 2210 and covering the activities which give rise to the liability alleged, there 
can be no “occurrence,” that is no event at the site of “licensed activity” that would 
constitute a “nuclear incident.” Without a nuclear incident, there is no claim for 
public liability, and without a claim for public liability there is no federal jurisdic- 
tion under Price-Anderson.[fns. Omitted] 

Stepan’s conclusion was embraced in Heinrich v. Sweet, 62 F. Supp. 2d 282 
(D.Mass. 1999), which involved claims related to human radiation experiments con- 
ducted by doctors and universities under Atomic Energy Commission contract. 

However, Stepan’s conclusion has been rejected elsewhere,^ including at least one 
case — Carey v. Kerr-McGee, 60 F. Supp 2d 800 (N.D. 111. 1999) — which followed 
Stepan. Carey concerned allegations of contamination from thorium tailings at 
Kerr-McGee’s West Chicago plant. Plaintiffs argued that for Price Anderson to 
apply there had to be a release of radioactive material from a facility which is both 
(a) licensed by the NRC and (b) covered by an indemnification agreement with the 
NRC. Because the facility, while subject to certain licensing, was not signatory to 
an indemnification agreement, plaintiffs contended that there was no “occurrence,” 
as provided for by the Act and therefore it did not apply. The court, noting that the 
Act does not define occurrence, looked to Webster’s dictionary and found that an oc- 
currence had been alleged. 

Is Intentional, in Addition to Accidental, Conduct Covered by the Act? 

In re Cincinnati Radiation Litigation, 874 F Supp 796, 830-832 (SD Ohio 1995) 
involved claims of injury caused by human radiation experiments conducted by gov- 
ernment supported experimental treatments of cancer patients. The court found 
that a “public liability” claim requires unintended, or accidental, conduct. Thus, 
even though radiation might have caused injury, there was no Price Anderson claim. 
The decision explained: 

While the alleged conduct of the experiments and the alleged failure to inform the 
subjects of the experiments may be reprehensible, the operation of the Teletherapy 
Unit was an application of nuclear medicine. Thus, in this case the nuclear source 
at issue was employed as intended and cannot give rise to a claim under the Price- 
Anderson Act. Moreover, liability under the Price-Anderson Act turns on the exist- 
ence of a “nuclear incident,” which does not occur when there is no unintended es- 
cape or release of nuclear energy. 

See also McCafferty v. Centerior Service Company, 983 F. Supp. 715 (N.D. Ohio 
1997) (“all of Plaintiffs claims which arise as a result of their unintended exposure 
to radiated materials are preempted by the Amendments Act, and must be analyzed 
for inconsistencies with that legislation.”) 

In a subsequent human radiations experiment decision, Heinrich v. Sweet, 62 F. 
Supp. 2d 282 (D. Mass. 1999), the court determined that Price-Anderson jurisdiction 
was not governed by the intentionality of the conduct, but by whether the alleged 
conduct is subject to an indemnification agreement. Responding to the decision in 
In re Cincinnati Radiation Litigation, the court explained: 

Several reported cases, however, appear to undermine this interpretation of the 
statute. See Day v. NLO Inc., 851 F. Supp. 869 (S.D. Ohio 1994)(Act applies to 
claims of occupational exposure to radiation not alleged to have been caused by acci- 
dental release); Sawyer v. Commonwealth Edison Co., 847 F. Supp. 96 (N.D. 111. 
1994) (Act applies to claim for injuries resulting from alleged ongoing occupational 
exposure); Coley v. Commonwealth Edison Co., 768 F. Supp. 625 (N.D. 111. 
1991)(same); Building and Constr. Trades Dep’t v. Rockwell Int’l, 756 F. Supp. 492 


^Stepan notes that the vast majority of litigated cases either dealt with indemnified facilities 
(e.g., power plants) or did not address the issue of whether indemnification was a requisite to 
Price-Anderson jurisdiction. Stepan addressed two prior cases, including Kerr— McGee Corp. v. 
Farley, 115 F. 3d 1498 (10th Cir. 1997), cert denied 118 S. Ct. 880 (1998) discussed below, which 
appeared to find Price-Anderson jurisdiction commensurate with NRC licensing authority. 
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(D. Colo. 1991) (Act applies to intentional and tort claims related to occupational 
exposure.)'^ 

Following the analysis in Stepan, as discussed above, the Heinrich court held that 
the determinative issue was not intentionality, but indemnification. 

Is Price Anderson Coverage Commensurate with the Use of Atomic Energy, or NRC 
Licensing Jurisdiction? 

Some courts appear to find that Price-Anderson jurisdiction broadly attaches to 
activities that are, or may be, within NRC jurisdiction. 

Kerr-McGee Corp. v. Farley, 115 F. 3d 1498 (10th Cir. 1997), cert. denied,118 S. 
Ct. 880 (1998) involved Navajo Tribal Court jurisdiction over a claim that tribe 
members had been injured by exposure to radioactive and toxic materials released 
from a Kerr-McGee facility on land leased from the tribe. Those alleging injury 
claimed that because there was no indemnification agreement, Price-Anderson juris- 
diction did not apply (and, therefore, there was no question of whether the case had 
to be in Federal court, not tribal court). The court rejected the claim: 

Nothing in [the Supreme Court’s Silkwood decision] suggests that the absence of 
an indemnity agreement makes [the Act’s] jurisdictional provisions inapplicable. 
Furthermore, as quoted.. .the jurisdictional provisions of [the Act], as amended by 
the 1988 Amendments, appear broad enough to create a federal forum for any tort 
claim even remotely involving atomic energy production. 

Gassie v. SMH Swiss Corp., 1998 U.S. Dist. Lexis 2003 (E.D. La. Feb. 17, 1998) 
was a class action claiming injury from the leak of tritium (a radioisotope used to 
produce luminescence) from Swatch watches. The defendant was an NRC licensee. 
The Court found that the claim was a public liability claim arising out of a nuclear 
incident — and, under Price Anderson, therefore subject to removal from state to Fed- 
eral court and treatment under the Act: 

Although the words “any nuclear incident” were employed by Congress to convey 
the broad scope of the jurisdictional grant, there is little support in the legislative 
history or in other legal precedent for the idea that a products liability case, such 
as the one Plaintiffs have filed in this one, to conclude that the leaking of tritium 
from Swatch Watches constitutes a nuclear incident in terms of the Price-Anderson 
Act. However, there is also little support to negate Defendants’ argument that 
Plaintiffs’ claims constitute a public liability action arising from a nuclear incident. 
In fact, the unambiguous words of the Price-Anderson Act indicate that Plaintiffs’ 
claims do constitute a public liability action arising from a nuclear incident. 

The court concluded that Price-Anderson would apply to tritium leaks from watch- 
es, unless Plaintiffs could establish (which the court found they did not) that the 
NRC permitted regulatory control of byproducts to be assumed by the State ( Lou- 
isiana in the case at hand). 

11. Post-September 11: Are Acts of Terrorism Covered by the Act, or Are they Ex- 
cluded as “Acts of 'War”? 

After September 11, there is obvious need to consider the applicability of Price- 
Anderson to nuclear incidents stemming from terrorist activity. It is not clear 
whether, and under what circumstances, the Act would cover damage and injury re- 
sulting from terrorist conduct. 

The Act’s definition of “public liability” excludes “claims arising out of an act of 
war.” See 42 U.S.C. Section 2014(w)(ii). Thus, depending on the definition of “Acts 
of War,” the Price-Anderson Act may include or exclude the consequences of ter- 
rorist activity. 

Congress should consider whether it wishes to revisit the “acts of war” exclusion, 
to provide clarification of what is intended in light of recent events. For example: 

Does Congress intend that the “acts of war” exclusion is also intended to exclude 
“terrorist” conduct? If so, does the Act currently make this clear? If Congress in- 
tends the Act to provide for terrorist accidents, does the current language make that 
clear? Where there is uncertainty about particular “terrorist” conduct, who (e.g.. 
Congress and/or the Executive or the court) will be responsible for determining the 
scope of the exclusion, and by what means (e.g.. Presidential directive, NRC re- 
view)? In the absence of clarification, the answers to such questions may fall by de- 
fault to the courts, which would plainly benefit from Congressional guidance. 


^See also, Bohrmann v. Maine Yankee, 926 F. Supp. 211 (D. Maine) where the court found 
that an intentional tort theory, as provided hy Maine law, could he pursued under Price-Ander- 
son. (“There is no reason apparent to this Court to believe that Congress intended that a defend- 
ant he insulated from liahility for intentional acts solely hy complying with the federal safety 
standards...); Caputo v. Boston Edison Co., 924 F. 2d 11 (1st Cir. 1991)(worker injury claim for 
intentional infliction of emotional distress removed to federal court pursuant to Price Anderson 
Amendment Act of 1988, dismissed for lack of factual support). 
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III. Is The Act’s Reliance on Retrospective Funding Reliable in Light of Utility Indus- 
try Restructuring? 

Retrospective premium payments comprise the lion’s share of potential funding in 
the case of a severe accident. Given current industry deregulation, there is need to 
assure that these payments will be available if needed. 

Price-Anderson creates a two-tier system to provide funding to the current liabil- 
ity limit of approximately $9.4 billion. Pre-paid private insurance set at $200 million 
is to be supplemented by retrospective deferred payments on each unit in the event 
of an accident requiring additional sums. The deferred payments are based on a for- 
mula where reactor owners each provide an equal amount per unit per accident to 
the limit of $9.4 billion. (For example, assuming 110 reactors are operating, a per 
unit payment of $83.9 million would yield $9.23 billion). 

At the time of the 1988 Amendments, the landscape was still dominated by 
vertically integrated utilities with names that likely incorporated the name of the 
locality or region long served. 

Since 1988, names and corporate structures have changed beyond ready recogni- 
tion. Some vertically integrated utilities have divested themselves of nuclear units, 
others have sought to build fleets of units, and new entrants into the business have 
considered purchasing units. Moreover, as experiences in California and with Enron 
show, the once unthinkable prospect of the bankruptcy of a purveyor of electric 
“utility” service has now become quite thinkable. 

In theory, the NRC will assure the continued adequacy of funding through re- 
views conducted in the transfer of unit licenses to new owners. In December 2001 
the General Accounting Office (“GAO”) reported on the adequacy of NRC oversight 
of decommissioning funding in the restructuring environment.® 

The GAO found that “for the most part” NRC reviews of new owners’ financial 
qualifications “enhanced the level of assurance that they will safely own and operate 
their plants in the deregulated environment.” (Report, at 6). However, the GAO 
found substantial basis for concern that financial reviews may not be adequate 
where the transfer is not predicated on the precomittment of the amounts poten- 
tially required. Thus, in the case of the NRC review of a merger that has 3 delded 
the nation’s largest “fleet” of nuclear units, the GAO found (report at 6): 

The new owner did not provide, and the NRC did not request, guaranteed addi- 
tional sources of revenue above the market sale of its electricity, as other new own- 
ers had. Moreover, NRC did not document its review of the financial information — 
including revenue projections, which were inaccurate — that the new owner sub- 
mitted to justify its qualifications to safely own and operate 16 plants.® 

The GAO concluded (at 34): 

NRC’s inconsistent review and documentation of license transfer requests creates 
the appearance of different requirements for different owners or different types of 
transfers. ..While its standard review plan offers a sound basis for obtaining consist- 
ency, NRC is clearly not consistently achieving the desired results. 

Moreover, the 1998 NRC report to Congress records that, even prior to deregula- 
tion, studies showed that utilities could not be expected to “afford” retrospective 
payments in excess of $32 million (in 1996 dollars).^ The report pointed out that 
deregulation might reduce this amount further: 

the current deregulatory environment, which may lead to restructuring within the 
nuclear power industry, may impact the ability of some nuclear power entities to 
handle a $20 million annual retrospective premium assessment.® 

[8] The report explained: “The 1979 NRC staff study determined that assessments 
at the $10 million level were manageable but that problems might arise at the $20 


®“NRC’s Assurance of Decommissioning Funding During Utility Restructuring Could be Im- 
proved,” GAO-02-48, December 2001. 

®The GAO elaborated, at page 21: “. . . when plant owners requested that their operating li- 
censes for eight plants be transferred to a contractor, NRC maintained the existing level of as- 
surance by continuing to hold the plant owners responsible for collecting decommissioning funds. 
In addition, when NRC approved requests to transfer licenses related to the sale of 15 plants, 
decommissioning funding assurances were increased because the selling utilities prepaid all or 
most of the projected decommissioning costs, and either the sellers or the new owners provided 
additional financial guarantees for those projected costs that were not prepaid. However, when 
NRC approved requests to transfer licenses in which the new licensee intended to rely on peri- 
odic deposits into external sinking funds for decommissioning, it did not always obtain the same 
level of financial assurance. ..Among other things, NRC approved two requests to transfer owner- 
ship of 25 plants without verifying that the new owners would have guaranteed access to the 
decommissioning charges that their affiliated entities would collect. 

^“The Price-Anderson Act: Crossing the Bridge to the Next Century a Report to Congress,” 
Prepared by ICF Incorporated for the U.S. Nuclear Regulatory Commission. See Appendix A. 
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million, and higher, assessment levels. The 1983 Report to Congress, using financial 
data from 1981, demonstrated that assessments at the $50 million level per reactor 
could pose major problems for all four of the utilities and especially for the two with 
more than one reactor each. It also showed how utilities began to evidence financial 
distress at assessment levels ranging between $10 and $20 million. That finding 
supported the 1979 NRC staff study’s findings that recommended limiting the max- 
imum assessments to $10 million per year, because higher assessments could cause 
financial distress. Using the Melicher method to evaluate the four utilities, this 
analysis concludes that the maximum annual assessment that all four utilities could 
afford seems to range between $20 and $50 million. This is consistent with the pre- 
vious analyses’ findings concluding that the maximum assessment level utilities 
could afford was between $10 and $20 million, which equal $16 and $32 million, 
respectively, in 1996 dollars when adjusted for inflation. However, the current de- 
regulatory environment, which may lead to restructuring within the nuclear power 
industry, may impact the ability of some nuclear power entities to handle a $20 mil- 
lion annual retrospective premium assessment.” 

Indeed, the form restructuring is taking may render the public particularly vul- 
nerable to funding shortfalls. As the GAO report observed, nuclear units are being 
consolidated under a limited number of “fleet” owners. This consolidation may yield 
important benefits in safety, reliability, and accountability. On the other hand, con- 
solidation of ownership raises the possibility that the owner may have to bear retro- 
spective payment burden measured in the hundreds, not tens, of millions, and the 
further possibility that the ripple of effects of an any nuclear accident on any utility 
system may cause cross-the-board unit shutdowns that will leave the “fleet” owner 
without revenue sources to pay retrospective commitments.® 

In sum. Congress should act to ensure that industry restructuring does not render 
the retrospective payment obligation’s that is at the core of Price-Anderson an illu- 
sion. In substance, as well as form, NRC reviews of nuclear unit ownership changes 
must provide assurance that the new owner(s) will be capable of making such Price- 
Anderson payments as may be called for. If, as the GAO report on decommissioning 
funding indicates, the NRC cannot uniformly provide this assurance, then Congress 
should consider alternatives, perhaps including demonstration of guaranteed avail- 
ability of Price-Anderson funding. 

IV. Punitive Damages: How Should Willful or Reckless Misconduct Be Treated^ 

An actor whose willful or reckless misconduct causes harm may be treated dif- 
ferently depending upon whether the actor is a Department of Energy (“DOE”) con- 
tractor, a Department of Defense (“DOD”) contractor, or an NRC licensee. In the 
first case, under present laws and rules government will generally pick up the costs 
of all litigation and damage paymentsBregardless of the actor’s culpability. In the 
latter cases, the actor who engages in willful or reckless misconduct is on notice that 
it may be responsible for payments in its own right. 

The standard nuclear indemnification clause applied by DOD (under 50 U.S.C. 
Section 1431), provides, in partP® 

(d) When the claim, loss, or damage is caused by willful misconduct or lack of 
good faith on the part of any of the Contractor’s principal officials, the Contractor 
shall not be indemnified for — 

(1) Government claims against the Contractor (other than those arising through 
subornation); or 

(2) Loss or damage affecting the Contractor’s property. 

Thus, DOD contractors (many of whom, of course, are also DOE contractors) are 
not completely off the hook for damages stemming from “willful misconduct or lack 
of good faith.” 

Similarly, courts have found that NRC licensees may themselves be liable for pu- 
nitive damages in cases where the sums involved are beyond those which the Fed- 
eral government is obligated to pay. 

In Silkwood v. Kerr-McGee, 464 U.S. 238 (1984) — which directly involved the 
question of federal preemption of state causes of action and did not directly involve 
Price-AndersonB the Supreme Court held that punitive damages under state laws 
would not frustrate the federal scheme for regulation of nuclear matters. The 1988 
amendments, addressing the Silkwood decision’s provision of punitive damage, ex- 


®For example, a “fleet” owner may face the shutdown of much or all of its fleet if an accident 
elsewhere is caused by a design flaw common to the fleet units. When nuclear unit ownership 
was relatively dispersed, it might be hypothesized that individual utilities could offset the im- 
pact of cross-the-board nuclear unit shutdowns by generation (and related revenues) from other 
generation sources; will this be the case under restructuring? 

^®See, Federal Acquisitions Regulations — Part 52; Solicitation Provisions and Contract 
Clauses; 52.250—1 — Indemnification Under Public Law 85-804 (Apr 1984). 
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pressly limited punitive damages. However, some post 1988 court decisions pro- 
vide that punitive damages may still be in order when, in essence, they do not come 
out of the government’s hide.^^ 

In Re: TMI, 67 F. 3d 1119 (3d Cir. 1995), the Court of Appeals considered the 
availability of punitive damages in light of the 1988 amendments. The court con- 
cluded that “it is clear from the unambiguous language of those [1988] Amendments 
that Congress did not intend to change the result the Supreme Court had reached 
in Silkwood.” The Court elaborated: The Court of Appeals noted that in enacting the 
1988 Amendments Congress “did not hesitate” to overturn “certain court decisions, 
but only partially limited Silkwood’s holding.” The Court also reviewed the legisla- 
tive history of the 1988 Amendments, finding “lucid declarations” of Congressional 
intent to allow punitive damages. 

See also, Smith v. General Electric, 938 F. Supp 70 (D. Mass.l996)(“a claim for 
punitive damages may be asserted directly against a defendant who ’supplied mate- 
rials or services’ to a nuclear power plant so long as such an award is authorized 
by the law of the forum”);^^ Corcoran v. New York Power Authority, 935 F. Supp. 
376 (S.D.N.Y. 1996)(denying motion to dismiss claims against non-licensee because 
“it is incongruous to argue that contractors cannot be subject to suit simply because 
they may be indemnified [by the licensee]. 

In sum, by contrast to the DOD rules and the potential for punitive damages 
awaiting NRC licensees, it appears that the current operations of the Price Ander- 
son and procurement law may provide some deterrence (and/or post accident puni- 
tive damages) where an NRC licensee or DOD contractor engages in willful mis- 
conduct, but no such deterrence or relief in the case of a DOE contractor. If this 
is so, what basis is there for permitting DOE contractors to continue to be the ex- 
ception to the rule? 


1142 U.S.C. Section 2210{s) provides: “No court may award punitive damages in any action 
with respect to a nuclear incident or precautionary evacuation against a person on behalf of 
whom the United States is obligated to make payments under an agreement of indemnification 
covering such incident or evacuation.” 

^^Court decisions that indicate that punitive damages are still available make plain that pu- 
nitive damages cannot be had against the government, but make less plain what this means. 
For example; (1) if punitive damages must come from funding other than that provided by the 
government, what does this mean when the government stands as ultimate indemnitor? (2) is 
the test whether the funding comes from the first or second tier of payments, and, if so, by what 
rationale does one determine which pot the punitive damages come from? (3) are punitive dam- 
ages always available from those who are not directly indemnified hy the government (e.g., a 
contract supplier to an indemnified utility)? 

i^The Court concluded: “Because there is no conflict between the Amendments Act and the 
substantive laws of Pennsylvania which allow punitive damages, we will instruct the district 
court to proceed with the litigation of these matters in a manner consistent with this opinion. 
In so doing, we emphasize that the district court has authority to prioritize the various claims 
if punitive damages are awarded and that the Price-Anderson Act’s tri-level insurance scheme 
is easily adaptable to such a prioritization of claims. It cannot be gainsaid that “if there is a 
limited fund, priority should be given to compensating those who have been injured rather than 
conferring windfalls on those who have already been compensated.”.. We see nothing in the Act 
that precludes a district court from using its discretion to limit or even preclude punitive dam- 
ages in accordance with the financial constraints of the fund and the Act’s prohibition against 
punitive damage awards being paid out of the federal layer of insurance. However, we do not 
express any view as to whether the district court should so exercise its discretion.” 

^Hn Smith v. General Electric 938 F Supp 70 (D.Mass 1996), the court explained in denying 
General Electric’s Motion to dismiss the claims against it: “The purpose of the channeling provi- 
sion of the Price-Anderson Act is to make third party vendors like GE indemnitees of nuclear 
plant operators like Boston Edison. The Act does not exonerate GE of its legal liability, it merely 
shifts the obligation to pay damages to Boston Edison. The distinction between an indemnitee 
and a party immune from suit is critical, especially in a punitive damages context.. .As the Third 
Circuit pointed out in TMI. ..the limitation on punitive damages in the 1988 Amendments Act 
applies only when the United States is an indemnifying party . . .” 

The basis of plaintiffs punitive damages claim is the allegation that GE knowingly and reck- 
lessly sold defective fuel rods to Boston Edison. While it is true that Price-Anderson will eventu- 
ally require Boston Edison to indemnify GE for any damages, to dismiss GE at this stage as 
a party would hinder plaintiffs from developing proof of knowing or reckless conduct on GE’s 
part. 

^^Perhaps by contrast, in O’Conner v. Commonwealth Edison, 13 F. 3d 1090 (7th Cir. 
1994)(pipefitter sues utility) the Seventh Circuit noted, in dicta at footnote 13: “Silkwood’s hold- 
ing regarding damages was overruled by the Amendments Act which specifically bars punitive 
damages.” See, for the same language, footnote 5 to Nieman v.NLO Industries, 108 F. 3d 1546 
(6th Cir. 1997). 
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V. Duty of Care: Should Federal Numerieal Dose Regulations be the Duty of Care 
to the Exelusion of State Standards? 

A predicate to recovery under tort law is a finding that the defendant has 
breached its “duty of care.” The majority of courts have found that the duty of care 
is measured by the applicable federal numerical dose regulations, to the exclusion 
of further duty(ies) of care provided by normally governing state tort law.^® 

The exclusive application of the Federal duty of care appears to be in conflict with 
underl 3 dng Price Anderson Act policy that, while federal courts will have jurisdiction 
over claims arising from nuclear incidents, principles of state law are to be applied 
in determining compensatory damage claims. There is obvious wisdom in assuring 
that federal nuclear safety standards are not undermined by conflicting state law. 
However, the question is whether this principle should govern without consideration 
of whether state standards are in conflict with federal standards. 

The tension between state law standards and federal safety standards was crys- 
tallized and addressed in the seminal Karen Silkwood case, Silkwood v. Kerr- 
McGee, 464 U.S. 238 (1984), In that case the Supreme Court permitted claims for 
damages, even punitive damages, to proceed even where the Plaintiff did not claim 
that maximum radiation exposure levels had been exceeded. The Supreme Court 
observed [fns. omitted]: 

Although the Price-Anderson Act does not apply to the present situation, the dis- 
cussion preceding its enactment and subsequent amendment indicated that persons 
injured by nuclear incidents were free to utilize existing tort law remedies. 

In sum, it is clear that in enacting and amending the Price-Anderson Act Con- 
gress assumed that state law remedies, in whatever form they might take, were 
available to those injured by nuclear incidents. This was so even though it is well 
aware of the NEC’s exclusive authority to regulate safety matters. No doubt there 
is tension between the conclusion that safety regulation is the exclusive concern of 
the federal law and the conclusion that a State may nevertheless award damages 
based on its own law of liability. But as we understand what was done over the 
years in the legislation concerning nuclear energy Congress intended to stand by 
both concepts and to tolerate whatever tension there was between them.... It may be 
that the award of damages based on the state law of negligence or strict liability 
is regulatory in the sense that a nuclear plant will be threatened with damages li- 
ability if it does not conform to state standards, but that regulatory consequence 
was something that Congress was quite willing to accept. 

In the interim since the 1988 Amendments, however, courts have generally found 
that federal standards govern to the exclusion of state standards — without need for 
analysis of the potential for conflict between the two. 

For example, in Roberts v. Florida Power & Light, 146 F. 3d 1305 (11th Cir. 
1998), the plaintiff — a former nuclear power plant worker suffering from terminal 
cancer — alleged, among other things, that Florida Power & Light (“FPL”): 

“unreasonably exposed him to more radiation than was necessary, that the com- 
pany did not help him take precautionary steps, such as buying appropriate cloth- 
ing, and that FPL did not warn him of the danger of working at the plant.” 

The plaintiff alleged that these failures were violations of duties owed to him 
under the common law of the state of Florida. FPL successfully sought to dismiss 
Mr. Roberts’ suit on grounds that Mr. Roberts did not plead that the FPL plant had 
exceeded federally-determined radiation standards. 

A related question is whether a plaintiff in a case where there is no extraordinary 
nuclear occurrence determination must show that his/her exposure exceeded the fed- 
eral numerical dose limit. 

In In Re: TMI, 67 F.3d 1103 (3d Cir. 1995), the court considered whether indi- 
vidual plaintiffs had to show that they were exposed in excess of the permissible 
level. Defendants argued that even where the defendant admittedly violated the 
permissible level, each plaintiff had to show that he/she was exposed in excess of 
the permissible level The court held that: “the duty of care is measured by whether 
defendants released radiation in excess of Section 20.105 or 20.106, as measured by 


courts have further held that the Federal standard to be applied is the applicable nu- 
merical standard, and not ALARA (the “As Low as Reasonably Achievable” principle). See, e.g. 
In Re: TMI, 67 F.3d 1103 (3d Cir. 1995)(Awe note that no court appears to have actually applied 
ALARA as part of the duty of care.”) Carey v. Kerr-McGee, 60 F. Supp. 2d 800 (N.D. 111. 1999) 
identifies McCafferty v. Centerior Service Comm 983 F Supp 715, 718 (N.D. Ohio 1997) as a 
decision which finds ALARA to be applicable. However, that decision agreed that the occupation 
dose limits — not ALARA — defines the standard of care. 

:’^^The Supreme Court recorded that the NRC had “determined that Kerr— McGee’s only viola- 
tion of regulations throughout the incident was its failure to maintain a record of the dates of 
two urine samples submitted by Silkwood.” 
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the boundary of the facility, not whether each plaintiff was exposed to those exces- 
sive radiation levels.” The court added that “[o]f course, plaintiffs must still prove 
causation and damages before they may recover.” 

In Roberts v. Florida Power & Light, however, as the court of appeals summa- 
rized, the district court found that: “[s]ince there was no extraordinary nuclear oc- 
currence involved in this case, the district court concluded that under the Amend- 
ments Act, the plaintiffs must allege and prove that the defendant breached its duty 
of care by exposing Bertram Roberts to an amount of radiation in excess of federally 
defined permissible radiation dose standards.” This holding was affirmed by the 
court of appeals: “[a]s plaintiffs have failed to allege that FPL breached its duty of 
care by exposing Bertram Roberts to an amount of radiation in excess of the permis- 
sible amount allowed by federal regulation, they have failed to state causes of action 
for negligence, strict liability or loss of consortium.”^® 

In sum. Congress may wish to consider whether state law duty of care standards 
should support claims where they are not in conflict with the numerical standards 
set by the Federal government. 

VI. Who Bears the Burden of Proof of Causation in the Absence of Adequate Records? 

As the Cold War recedes into history, there have been new inquiries into the radi- 
ation exposures of “Cold War Veterans,” those workers, servicemen, and further citi- 
zens who served in the development, production, and testing of nuclear weapons. 
It is useful to place the Price-Anderson scheme in the context of the findings of 
these inquiries, and the evolving burden of proof principles that they have led to. 

In 1995 the President’s Advisory Committee on Human Radiation Experiments re- 
ported that from the 1940’s to the early 1970’s numerous citizens were unknowingly 
exposed to radiation risk by virtue of being made subject to human radiation experi- 
ments. In a nutshell:^® 

1. From the 1942-43 dawn of the Manhattan Project, the government, its contrac- 
tors, and biomedical researchers were well aware that radiation posed potential risk 
to weapons workers, and that such risk had to be understood and monitored; 

2. At its 1947 creation, the Atomic Energy Commission and its contractors en- 
gaged in a long hidden policy and practice of hiding risks from affected citizens to 
avoid liability and embarrassment — even where national security itself did not re- 
quire secrecy. The committee recommended, and the Administration accepted, that 
where such coverup occurred, research subjects (or survivors) be compensated even 
in the absence of physical injury. 

3. The Advisory Committee found that the hidden policy and practice of keeping 
secrets to avoid embarrassment and liability applied to workers, and their commu- 
nities, as well as to experimental subjects. Ongoing disclosures show that the policy 
and practice was not effectively countermanded, and continued well past mid-cen- 
tury. 

4. The Advisory Committee found that government and its contractors were well 
aware that radiation risks might be latent for years, with injury occurring long after 
exposure. However, they failed to provide for monitoring and recordkeeping suffi- 
cient to assure that risk would be minimized and that its dimensions could be 
known at years remove. This finding, recent disclosures show, applies to weapons 
workers as well. 

The committee recommended, and the Administration accepted, that in cir- 
cumstances where citizens are exposed to nontherapeutic radioactive risk and the 
government (and/or private entities assisting it) fail to provide or withhold the infor- 
mation needed by citizens to protect themselves, there should be a presumption of 
compensation where: (1) the individual can demonstrate that he or she was present 
within the zone of exposure; (2) injury that is potentially related to the exposure 
is shown. 


i®Similarly, in Lokos v. Detroit Edison, 67 F. Supp. 2d 740 (E.D. Mich. 1999)(individual claim 
of cancer related to occupational and community exposure to Fermi Power Plant), the court stat- 
ed that: “[t]o prevail in their PLA, plaintiffs must prove two essential elements: (1) Mrs. Lokos’ 
exposure exceeded the federal numerical dose limits; and (2) such overexposure caused her to 
suffer a compensable injury under the Amendments Act.” The plaintiff, pointing to the TMI deci- 
sion, argued that a breach of duty occurs whenever excessive radiation is released, whether or 
not anyone is present in the area exposed. The Court stated that in TMI defendants admitted 
that the permissible levels were exceeded at the site boundary, and there was no such evidence 
in the case at hand. 

i®The committee’s report is available as The Human Radiation Experiments: Final Report of 
the President’s Advisory Committee (Oxford, 1996)(“Final Report”).The Final Report contains a 
“Citizen’s Guide” to accessing the documents and other materials reviewed by the committee. 
Page references in this testimony are to the Oxford edition. 
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The Advisory Committee’s findings and the consequence for the burden of proof 
were part of the underpinnings of the fall 2000 Nuclear Workers’ compensation Act. 

First, the Act finds: 

(2) .... workers were put at risk without their knowledge and consent for reasons 
that, documents reveal, were driven by fears of adverse publicity, liability, and em- 
ployee demands for hazardous duty pay 

(3) Many previously secret records have documented unmonitored exposures to ra- 
diation and beryllium and continuing problems at these [nuclear weapons complex 
cites]. 

Second, in light of these findings, the Act provides that, upon finding that data 
is not adequate to render determinations with regard to particular claimants the 
burden shifts to the government.^® 

In sum, it is well appreciated that contests over causation of potentially radiation 
induced injury is often difficult, costly, and controversial. Recent experience shows 
that it may be wise to ^ve notice that the burden of proof will be borne by those 
exposing citizens to radiation risk without keeping records or providing monitoring 
needed to show cause and effect at some later date. 

VII. Statute of Limitations: Three years from discovery rule for Nuclear Incidents? 

At what point will Price Anderson Act claims be barred because they are filed too 
late — even where those claiming radiation related injury could not reasonably have 
known of their illness and its cause at an earlier time? 

In Lujan v. Regents of the U. of California, 69 F. 3d 1511, the Plaintiff brought 
suit to recover for the death of her daughter, who died at 21 as the result of recur- 
rent brain cancers experienced since she was 18 months old. The brain cancers were 
alleged to result from releases from Los Alamos national laboratory. The suit was 
brought six years after the death. 

Following the New Mexico state rule that wrongful death actions must be brought 
within three years of death, the district court dismissed the case. The Court of Ap- 
peals recognized that the application of the three year rule to radiation exposures 
was potentially unjust, but concluded that it was dictated by Congress: 

We recognize, as did the district court, that exposure to radiation “can occur with- 
out the slightest indication of its presence and the effects of such exposure may lie 
dormant for years.”.. Congress was not unaware of the potential for injustice in cases 
such as this.. .Yet it chose not to extend the three-years-from discovery rule to all 
public liability actions when it extended federal jurisdiction to cover all such actions. 
It is not for us to correct Congress’ alleged oversight. 

Congress may wish to assure itself that the Price-Anderson Act does not work to 
prevent the bringing of otherwise meritorious claims because some state limitations 
statutes may not contemplate the long term latency of radiation risk. 

This concludes my testimony. Thank you very much. 


Response of Dan Guttman to Additional Questions from Senator Voinovich 

Question 1. In your testimony, you raised the issue of possibly requiring compa- 
nies to pre-pay their Price-Anderson obligations. Could you explain how this might 
work? 

Response. As indicated in the testimony, the question of prepayment arises where, 
in light of the deregulation of the utility industry and altered industry structure, 
there may no longer be comfortable assurance that nuclear unit owners will likely 
have continuing generation related revenues to make retrospective pa 3 Tnents, when 
and if needed. This might occur, for example, (1) where a company operated a nu- 
clear unit as a standalone entity, and the unit was not operating follow an accident 
(either because it was the locale for the accident, or because of cross-the-board unit 
shutdowns); (2) where a company had a fleet of nuclear units, and an accident re- 
quired cross-the-board design review related shutdowns; (3) where a unit owner en- 
tered into bankruptcy. 

As the experience with decommissioning funding shows, a number of possibilities 
may be employed to provide assured prepayment of funds. The alternatives to be 
reviewed include, but not limited to: 

• requirement that the unit owner take out insurance for the retrospective, as 
well as the initial tier, of Price-Anderson obligations. In light of the 45 years of oper- 
ating performance under Price-Anderson, it would seem reasonable to test the mar- 


2®Section 3626 (“Designation of Additional Members of Special Cohort”) empowers an expert 
panel to determine whether there are classes of workers “who likely were exposed to radiation 
but for whom it is not feasible to estimate with sufficient accuracy the dose of radiation they 
received. 
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ket and determine the price and terms on which such insurance would now be avail- 
able; 

• requirement that the new or current unit owner take out a letter of credit or 
other secure arrangement to assure the availability of fund; 

• requirement that, where a new owner cannot, for whatever reason, provide ap- 
propriate pre-payment, the transferring utility provide equivalent assurance as a 
condition to the transfer. (I note that NUREG-1577, which is applied to financial 
reviews in license transfers, refers specifically and at length to decommissioning 
costs, but not to Price-Anderson costs); 

• provision that unit owners establish a separate fund to set aside potential ret- 
rospective obligations, as is often done in regard to decommissioning costs; 

Congress may also wish to ask the NRC, in coordination with the SEC and other 
relevant agencies, to provide protocol for assuring availability of Price-Anderson 
commitments in case of a bankruptcy. 

Question 2. In the past, we have had problems with trust accounts, such as the 
Yucca Mountain Fund or the Superfund Trust Account, being co-mingled with social 
security and Medicare funds. 

If the government sets up another trust account for liability insurance for nuclear 
power plants, how would we ensure that it would not become co-mingled. 

Response. I did not, and do not, suggest that the government set up a government 
operated trust account. Rather, as indicated in response to question 1, I suggest that 
the NRC assure that moneys will be available in whatever nongovernmental fund 
or account best satisfies the requirements of the unit owner and the public interest 
in assured availability of Price-Anderson funding in a deregulated environment. 

Question 3. Furthermore, since these funds have not been needed over the last 
46 years, what would become of the interest that is generated, and is this a good 
use of capital funds? 

Response. This question appears to contain two components; first, why should 
money be set aside if it is not likely to be needed (and, by that token, is this a good 
use of the funds)? second, assuming there is money (or interest) left over, how 
should it be disbursed? 

As to the first questions, ideally, the market provides the best test of the value 
of setting funds aside for Price-i^derson purposes as opposed to putting them to 
some other use. However, through Price-Anderson the State has preempted the mar- 
ket. As the question suggests, this would be a good time to put matters to the mar- 
ket test; it would seem reasonable to determine whether the insurance industry is, 
in light of the 45 years experience, prepared to offer insurance for the retrospective 
component. If, as the question suggests, there is little likelihood, as we all hope, 
that the funds will be needed in the future, then the amounts needed to purchase 
insurance for this contingency should be relatively small. In any case, the private 
insurance market should provide a basis for assessing this likelihood. 

Second, the treatment of any interest would seem to be a matter resolved under 
longstanding utility regulatory principles. The utility industry, as a capital intensive 
industry, has long and deep experience with “timing issues” in the collection and 
disbursement of funds. 

For example, generating facilities such as nuclear units cost large sums to con- 
struct, these sums must be obtained by the utility in advance of construction, there 
may be multiyear lead times before the plant is in service, and those who receive 
the benefit of plant operations years, even decades, after construction — may well 
have not borne any cost for the construction of the facility that serves them. 

The general principle is to match rewards to the class that contributed the risk. 
While, under this principle, particular individuals (be they customers or stock- 
holders) may not gain the interest from particular prepayments they made, on the 
average (because plants will continue to be needed and each new generation of 
stockholder and customer will make its contributions) equity will be done. Thus, by 
way of applying these traditional principles to the Price-Anderson context, if rate- 
payers prepaid the costs (whether through insurance or otherwise), they should re- 
ceive the interest; if stockholders prepaid the cost, the interest should go to stock- 
holders. See the classic statement of the risk/reward principle in Democratic Central 
Committee v. Washington Metropolitan Area Transit Committee, 485 F. 2d 786, 821 
(D.C. Cir.1973) where the court explained: 

The relevant principles can be stated simply. Consumers become entitled to cap- 
ital gains on operating utility assets when they have discharged the burden of pre- 
serving the financial integrity of the stake which investors have in such assets. 
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Finally, I note that the determination of who bears the risk, and should reap the 
reward, may require appropriate adjustment in the transition from cost of service 
to market based rate regulation. 


Statement of Christie Brinkley, STAR Foundation, East Hampton, NY 

Mr. Chairman and members of the committee, my name is Christie Brinkley. I 
wish to thank you for the opportunity to appear here today. I am here today as a 
member of the STAR Foundation, a non-profit environmental group based in East 
Hampton, NY. STAR Foundation is located at 66 Newtown Lane, East Hampton, 
NY. Phone: 631-324-0655. 

Two individuals are joining me: The first is Robert Alvarez, who spent several 
years dealing with nuclear issues as staff member to Senator John Glenn, and 
served at the Department of Energy as Senior Policy Advisor. He is the Executive 
Director at the STAR Eoundation. 

On my other side, is my favorite architect and the chairman of the Board of Direc- 
tors at the STAR Foundation Mr. Peter Cook. He is also my husband. 

Peter and I joined the STAR Foundation after we learned we were raising our 
three children in the cross hairs of several very old and troubled nuclear reactors. 
And we decided we had to learn everything we could about the Oyster Creek Reac- 
tors to our south, the Indian Point Reactors to our west, and the Millstone Reactors 
11 miles north from the area of Long Island that we call home. And we are not 
alone over 24 million people in the Greater New York City area live within this ra- 
dius of the three reactor stations. 

Like many Americans, after the terrorist attacks of September 11th, we became 
very concerned with the safety of our family and friends. We attended public meet- 
ings with local emergency response officials, where many questions were asked 

• How can we protect our children in the event of a nuclear emergency? 

• What if it happens at night while we are sleeping? 

• How will we be notified to take shelter? Or should we evacuate? 

• What are teachers supposed to do? 

• Do we rush to school? 

• Is it really possible to safely evacuate densely populated areas like Long Island 
or New York City where there are few and highly congested roads bridges and tun- 
nels? 

No clear answers were provided. 

Unfortunately these questions are no longer abstractions given that highly de- 
structive acts of terror have become a reality in the United States. 

Price Anderson Fails to Adequately Protect Americans in the Event of an Accident 

Today this subcommittee is addressing a law the Price Anderson Act — that deals 
with how Americans are going to be compensated after a major nuclear accident. 
Before we go any further, I just have to say what I think we all know in our hearts. 
No one could ever be truly compensated for the loss of a loved one, or the loss of 
a birthplace, a hometown, a way of life or peace of mind. This discussion today is 
really about an industry owning up to its responsibilities. 

I am not an expert on the Price Anderson Act, but what I do know leaves me 
filled with questions and serious concerns. There are about 145 million people just 
like me who live within a fifty-mile radius of a nuclear power station, and I’ll bet 
they’d be interested to know that if they took out their home-owners insurance pol- 
icy they would see in black-and-white that it does not protect them in the event of 
a nuclear accident. You can get insurance against a meteor hitting your home, but 
not one private insurance company in America will cover your home from a nuclear 
power plant accident. 

Instead, we are supposed to be compensated under the Price Anderson Act, which 
sets a maximum limit of $9.4 billion in damages in the event of a nuclear catas- 
trophe a number which the history reveals was simply pulled out of thin air. 

The $9.4 billion limit does not match up with recent damage estimates done by 
the Nuclear Regulatory Commission (NRG). A study done for the NRG by 
Brookhaven National Laboratory in 1997 reported that a spent fuel pool fire could 
contaminate a large area. It could cause thousands of fatal cancers and cost about 
$59 billion in property damage and economic loss. With your permission I would like 
to place this study into the record of this hearing. 

When reauthorizing Price Anderson, it is worth asking why the liability limits set 
by the Price/Anderson Act are not based on the cost of a major credible accident 
like the one identified by Brookhaven Labs. 
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With the Advent of Deregulation and Limited Liability Corporations Running Nu- 
clear Power Plants, Price Anderson Should Replace Retrospective Insurance with 
Prospective Coverage 

Unlike private insurance, reactor owners do not have to come up with over 98% 
of the $9.4 billion that they are supposed to pay out until after major nuclear acci- 
dent occurs. After an initial payment of $200 million is made, the rest of the pay- 
ments are limited to only $10 million per reactor per year — and this limited amount 
doesn’t have to he paid if the reactor owner can demonstrate it would he too finan- 
cially difficult. This is like having a homeowner’s insurance policy where most of the 
insurance premiums don’t have to be paid until after the house burns down! 

With the advent of deregulation, limited liability corporations are taking owner- 
ship of almost half of the fleet of the nation’s nuclear power reactors. Many of these 
limited liability corporations are thinly capitalized. What guarantees are there the 
nuclear power generators will come up with the necessary funds to pay claims if 
such a terrible event arises? Or will taxpayers have to foot the bill? 

Enron and Pacific Gas & Electric own nuclear power plants and in bankruptcy. 
Can these bankrupt companies meet their obligations to compensate victims in the 
event of a nuclear accident? Or will the taxpayer have to bail them out? 

The nuclear industry should not be allowed to avoid paying its insurance pre- 
miums up front like all other American businesses and families. The money to pay 
for an accident should be available with no questions asked. 

If the nuclear industry can’t come up with the funds to compensate victims be- 
cause they can’t afford it, is it really fair and reasonable for the teixpayer to be stuck 
with the costs of pa 3 dng for a major nuclear accident? 

Are Acts of “Terrorism” Included or Excluded from Price Anderson Coverage? 

After September 11th our world has unfortunately become a more dangerous 
place, and nuclear power stations are now frequently reported as being targets for 
terrorists. 

In light of the greater dangers from terrorism in our country, it is my under- 
standing that the Price/Anderson Act excludes “acts of war” from coverage for nu- 
clear accidents. Does this mean that if the nuclear power company asserts that a 
terrorist attack against a nuclear reactor station is an “act of war,” then the nuclear 
power industry does not have to pay? Were the acts of September 11 an “act of 
war?” Was the bombing in Oklahoma City an “act of war?” 

Nuclear Security Act of 2001 

It is abundantly clear that radiation from a nuclear accident does not follow arbi- 
trary rules that say dangerous contamination will only travel 10 miles and then 
stop. The Chernobyl accident is a tragic reminder of the absurdity of this assump- 
tion. The STAR Foundation and numerous groups around the country have repeat- 
edly asked the NRC for several years to expand its evacuation zone beyond 10 miles, 
but to no avail. 

It is also clear from the most recent government announcements, that nuclear 
generating plants are potential targets of terrorism. 

I extend my thanks to Senator Clinton from my home state, Senator Reid, Senator 
Jeffords, and Senator Lieberman for introducing the Nuclear Security Act of 2001, 
which strengthens safety and security at nuclear power plants, and expands emer- 
gency response planning near nuclear power stations from 10 miles to 50 miles. 

These concerns may explain, in part, why Germany, Sweden and Austria are 
turning away from nuclear power for safer energy alternatives, and why England 
is now seriously reconsidering its commitment to nuclear energy? 

Summary 

I hope that the committee will find the answers to these questions and seek rea- 
sonable solutions. And I hope and trust that this committee will also help insure 
that the risks and consequences of such terrible acts are minimized. I wish once 
again to thank the members of the committee for the privilege of appearing here 
today. 


Supplemental Document to the Testimony of Christie Brinkley, STAR 

Foundation 

COMMENTS ON NUREG-1738 TECHNICAL STUDY OF SPENT FUEL POOL ACCIDENT RISK AT 
Decommissioning Nuclear Power Plants 
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Executive Summary 

The Commission issued a Staff Requirements Memorandum dated December 21, 
1999, on improving decommissioning regulations for nuclear power plants. The SRM 
states “The Commission approved the development of a single, integrated, risk in- 
formed decommissioning rule for emergency preparedness, insurance, safeguards, 
operator training and staffing, and backfit.” The SRM goes on to direct the staff to 
ensure all realistic scenarios for offsite consequences are appropriately considered 
during the rulemaking process. 

The approach taken in the staffs technical report for risk informing the decommis- 
sioning regulations is not based on realistic scenarios. In fact by compounding overly 
conservative estimates of seismic :risk, pool fragility and the probability and mag- 
nitude of the postulated zirconium fire and its consequent releases the report is a 
worst case estimate. While, the report concludes that the risk is small and that any 
releases are well below the quantitative health objectives the decisions regarding 
the continued applicability of emergency preparedness, financial protection and se- 
curity must be made on the basis of a realistic risk assessment. 

Discussion 

Overly conservative estimates of seismic risk, pool fragility and the probability 
and magnitude of the postulated zirconium fire and its consequent releases are com- 
pounded to derive what is in essence a worst case estimate. The report also appears 
to establish a “zero risk” threshold for eliminating requirements for the spent fuel 
pool. For example, item 3 of the conclusions in the executive summary states “Insur- 
ance, security, and emergency planning requirement revisions need to be considered 
in light of other policy considerations, because a criterion of “sufficient cooling to 
preclude a fire” cannot be satisfied on a generic basis.” 

This approach is contrary to the Commission’s Safety Goal Policy that states PRA 
evaluations in support of regulatory decisions should b e as realistic as possible. The 
Safety Goal Policy also states that “PRA and associated analyses (e.g., sensitivity 
studies, uncertainty analyses, and important measure;:,) should be used in regu- 
latory matters, where practical within the bounds of the state-of-the-art, to reduce 
unnecessary conservatism associated with current regulatory requirements, regu- 
latory guides, license commitments, and staff practices.” 

The study provides sensitivity analyses but no effort was made to derive a best 
estimate of risk. A good understanding of the underlying phenomenology would 
greatly assist in defining mean estimates and understanding the uncertainty in the 
estimates. Enclosure 1 provides specific technical recommendations on consider- 
ations for deriving a supporting phenomenology. Data is also referenced in the en- 
closure that demonstrates that the risk of the cask drop damaging the pool suffi- 
ciently to cause rapid drain down is likely zero, not one as assumed in the technical 
report. 

Commission actions to establish regulatory requirements based on the staffs tech- 
nical study may be precedent setting in that the study uses bounding estimates of 
seismic risk as the basis for assessing the need for continued applicability of emer- 
gency preparedness and insurance. Extraordinarily low frequency accidents should 
not be used as the predominant basis for regulations in an era of risk informed reg- 
ulations. Most of the seismic risk for draining the pool comes from events with fre- 
quencies greater than one in a million years. The risk from these low frequency 
events should be considered well below that which can be reasonably required for 
adequate protection of public health and safety. 

Enclosure 2 provides a discussion of seismic risk and recommendations on treat- 
ment of seismic risk where the risk is the predominant contributor to the overall 
risk profile. None of the operating plant requirements being considered, i.e., emer- 
gency preparedness, financial protection and security, are underpinned with explicit 
values for acceptable risk. However, if a realistic estimate indicates that the risk 
of a zirconium fire is negligible then the Commission’s decision on whether to man- 
date these costly requirements is very straightforward. 

The report’s descriptions of events and consequences could be written more clear- 
ly. For example, the report compares risk from a single event for operating plants 
(seismic) to a worst case estimate of the total risk from the spent fuel pool. The 
reader can conclude that pools pose a risk that is comparable to operating plants 
and therefore should be expected to be subject to operating plant requirements, spe- 
cifically emergency preparedness, and financial protection. 

Industry Recommendations 

1. The report should be withdrawn and reissued when — the technical basis has 
been corrected and the report has been subjected to an independent peer review. Al- 
though the staff repeatedly emphasizes that the risks are well below the safety 
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goals, this conclusion is insufficient. The informed decisions that must be made re- 
garding the applicability of emergency preparedness, financial protection and secu- 
rity cannot be made without a realistic estimate of risk. Accordingly, industry rec- 
ommends that the staff develop a phenomenological basis for the events leading to 
releases from the postulated zirconium fire in spent fuel pools. These efforts along 
with efforts to reduce unnecessary conservatism will support development of mean 
estimates and a characterization of uncertainty that can be used to establish a bet- 
ter estimate of the risk (see enclosure 1 for specific recommendations). Enclosure 2 
provides specific recommendations on treatment of seismic risk. 

2. A formal peer review should be performed. NRC has stressed to the industry 
the importance of the peer review process to ensuring quality PRAs. Taking this 
step for its own study is consistent with R.G. 1.174, which is cited by NRC as the 
basis for the approach taken in the study. 

3. The report should only discuss the risk estimate and the technical basis needed 
to support the risk estimates. The report should avoid inferring policy decisions that 
the Commission will make on what constitute,; negligible risk for the purpose of 
evaluating the continued applicability of emergency preparedness, insurance and se- 
curity. 

4. Once the study is revised it is still possible the study may be limited in its use- 
fulness because the generic study may contain many assumptions that don’t pertain 
to specific plant circumstances. The report will only be useful in granting exemp- 
tions on a plant specific basis (one of the stated objectives of the study) if the report 
contains explicit criteria for application of generic risk insights on a plant specific 
basis. Criteria to be considered, depending on what contributes to the generic risk 
profile after the study is revised, might include: 

• decay heat 

• the likelihood of draining the spent fuel pool given realistic seismic events, 

• likelihood of cask drops damaging the pool sufficient to drain the pool 

• likely configuration of fuel following an event that could drain the pool 

• likelihood of cladding oxidation propagating beyond assemblies with the 

highest decay heat 

• time period over which postulated releases could occur, and 

• recovery actions available to eliminate or mitigate potential releases. 

5. A clear discussion is needed in the report to characterize the relative risk of 
spent fuel pools vis a vis operating plants. In addition, the report needs to capture 
important differences between the conclusions of the generic study and alternate 
conclusions that may be reached on a plant specific basis when assumptions in the 
generic study are not applicable at a given plant. 

ENCLOSURE 1 

Recommended Actions to Complete the Spent Fuel Pool Risk Study and Support 

Development of a Best Estimate of Risk 

The staffs technical study of spent fuel pool accident risk was portrayed as a 
scoping study or bounding estimate by the staff and the ACRS at a recent Commis- 
sion briefing (February 20, 2001). However, this important distinction is not fea- 
tured prominently in the report. The use of bounding estimates does not provide a 
means to portray risk in a risk-informed framework. As a result, decisionmakers are 
unable to use these evaluations to make reasoned judgments. This appears to be 
contrary to NRC Severe Accident Policy Statement as described in Reg. Guide 1.174: 

“The Safety Goal Policy Statement discusses treatment; of uncertainties at some 
length. It stresses the need to consider potential uncertainties in regulatory deci- 
sionmaking. While it adopted mean estimates for implementing the quantitative ob- 
jectives, it also asserted the need to understand the important uncertainties in risk 
predictions.” 

It is recommended that the following actions be taken by the staff to develop real- 
istic estimates of the risk of the releases from spent fuel pools for decommissioning 
plants. 

1. Address the many conservative assumptions in the study that are compounded 

to arrive at a worst case estimate of risk. Examples, include: 

• The “smart” seismic event that drains the pool, but only to the worst case con- 
figuration, i.e., within one-foot of the bottom of the pool to block air intakes. 

• The radionuclide release that is used to characterize the consequences is based 
on a fire engulfing 3.5 cores whereas the report indicates that a maximum of two 
cores will be involved in the postulated fire at times greater than 1-year following 
discharge of the last core. Even the twocore calculation is strongly dependent on 
how the fuel is stored, i.e., are the most recently discharged bundles stored adjacent 
to each other or are they distributed throughout the pool? Overall the combination 
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of worst case assumptions from unique plant configurations of highest fuel burnups 
permitted by regulation and assuming that those high burnups are reached through 
one cycle in the reactor ,Ls being used to create an “extreme worst case” configura- 
tion. 

• No characterization of probability is provided for the assumption of 1 percent 
release of fuel fines. While the staff report slates the inclusion leads to small in- 
creases in offsite consequences, this assumption increases population doses by 50 
percent. 

The 100 cask lifts per year is provided as the basis for a yearly risk of damaging 
the pool sufficiently to drain the pool. However, based on the staffs estimate of the 
inventory of fuel in the pool for BWRs and PWRs the entire inventory would be 
offloaded in from 30-60 casks, resulting in a meiximum of 60-120 lifts for the life 
of the pool. Accordingly this risk should not be treated as a recurring annual risk 
factor. 

2. Cask drop sequence was not adequately analyzed. 

Analyses that have a fundamental impact on the probability and consequences of 
the postulated zirconium fire should be performed. For example, no structural anal- 
ysis was performed to determine whether a cask drop could actually damage the 
pool sufficiently to cause a large leak. EPRI sponsored work at Sandia labs (Full- 
Scale Tornado-Missile Impact Tests, EPRI NP-440, July 1977), NRC sponsored 
work (Summary and Evaluation of Low-Velocity Impact Tests of Solid Steel Billets 
onto Concrete Pads, NUREG CR-6608:, 1997) and full scale studies sponsored by 
BNFL provide a significant technical Ibasis showing minimal damage from such 
drops. 

Evaluation of the available data shows that a straightforward criterion can be de- 
veloped to determine if cask drop could cause a rapid drainage of the spent fuel 
pool. Application of this criterion to a cask drop through water in an existing fuel 
pool calculates a damage condition that is an order of magnitude less than that nec- 
essary to cause catastrophic failure of the concrete floor or walls. Therefore, the 
probability of causing a failure that would rapidly drain a spent fuel pool is zero. 

3. Mechanistic evaluations are needed to realistically assess consequences. 

Mechanistic evaluations of consequences of the postulated zirconium fire should 

be performed in a manner consistent with the available experimental data base. For 
example, experiments have shown that the degree to which the fuel oxidizes deter- 
mines the amount and rate of cesium and ruthenium releases. Sensitivity studies 
show that for fuel that has been out of the reactor for one to 3 years, assuming a 
small and large release of ruthenium, effects the consequences by two orders of 
magnitude. Currently, the report merely provides the results of this sensitivity anal- 
ysis, i.e., shows consequences of negligible and one hundred percent ruthenium re- 
lease. 

Data exists to permit a best estimate to be formulated. A best estimate should 
be developed and reported in addition to the result., of the sensitivity analyses. The 
CODEX and TMI-2 data and MELCOR code provide parts of the technical basis 
that can be used to estimate the extent of oxidation that can occur before the fuel 
and cladding melt, liquefy, and then slump. Once material relocation occurs the 
amount of cladding and fuel exposed to further oxidizing by air or steam is signifi- 
cantly reduced. Fission product release tests performed at ORNL (Test VI-7) and 
Chalk River (Test H02) with irradiated fuel heated in air indicate that all cladding 
and fuel must be oxidized before any significant ruthenium releases are observed. 

The TMI-2 experience indicates that a small fraction of fuel could be left as small 
declad (without cladding) pieces/pellets on top of the rubble bed. These would have 
an opportunity to be further oxidized. Because the top of the bed would be subject 
to radioactive cooling any oxidation occurring would take place at lower tempera- 
tures and consequently would occur over a very long period of time, several days 
to months. 

4. Analyses are needed to establish a timeframe for potential recovery actions. 

Evaluations are needed to assess the leakage rates from the pool following a cask 

drop or seismic event. Furthermore all mechanisms for cooling, including the results 
of vaporization of water in the lower regions of the pool and estimates of natural 
circulation through the bundles at various levels of pool drain down should be as- 
sessed to better represent the rate of fuel heat up for the postulated events. 

Preliminary industry evaluations indicate that the postulated event might evolve 
over very long periods of time, e.g., days to months. Potential recovery actions 
should be evaluated commensurate with the best estimates of time available. 
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ENCLOSURE 2 

TREATMENT OF SEISMIC RISK 


Introduction 

The report’s treatment of seismic risk should he re-evaluated. The report charac- 
terizes risk of a zirconium fire in the spent fuel pool based on bounding estimates 
of seismic risk. Further, because of the inherent robustness of spent fuel pools; most 
of the seismic risk comes from very low frequency initiators. Very low frequency 
initiators should not be used as the predominant basis for regulations in an era of 
risk informed regulations. At some point the frequency of seismic events become so 
low that their consideration is below that which is mecessary for adequate protec- 
tion of public health and safety. Accordingly, the prioritization of NRC and industry 
resources to address these worst case accident sequences regardless of probability 
may be an imprudent use of resources. 

Regulatory Guide 1.174 states deterministic and probabilistic approaches should 
be used in an integrated fashion. Although deterministic approaches for evaluating 
the seismic hazard were fully developed and included in appendices to the report, 
the report does not make good use of the findings in characterizing the seismic risk 
for the report’s readers. Further, the report implies that industry would incur large 
costs from application of a seismic checklist to confirm that the pools have a high 
confidence of low probability of failing at seismic events 2-3 times the safe shut- 
down earthquake. These costs do not appear to confer commensurate benefit in 
terms of reduction of costly emergency preparedness and financial protection re- 
quirements that were in place when the plant was operating. By contrast, the staff 
appears to be using a zero risk standard for evaluating the applicability of these 
requirements. 

Commission safety goals are based on quantitative numbers that are a ratio of 
nuclear to non-nuclear risks (e.g., the probability of an early fatality should not ex- 
ceed 1/1000 of the “background” accidental death rate). The staff provided estimates 
of the amount of collateral non-nuclear damage resulting from severe earthquakes 
that could damage the pool in an appendix to the report, but the concept was not 
included in the main body of the report where risk is discussed. When criteria are 
developed for what constitutes negligible risk for purposes of evaluating the need 
for protective requirements, these criteria should consider the collateral non-nuclear 
damage that will occur when very large, very low probability seismic events are the 
predominant contributor to the overall risk. 

Discussion 

I. Estimates of seismic risk are bounding 

The report states in several places that the EPRI and LLNL seismic hazard 
curves are equally valid. However, the report also states that sites on the east coast 
that don’t meet the staffs pool performance risk guidelines under the LLNL hazard 
estimate would be required to perform additional analyses if those sites request ex- 
emptions from emergency planning or financial protection. The staffs deferral to the 
more conservative LLNL curves when the EPRI curves are stated to be equally valid 
does not reflect the tenets of a risk informed approach as directed by agency policy 
and guidance. The EPRI curves most likely represent a very conservative estimate 
of seismic risk due to the conservatism in the estimate of a generic pool fragility 
value and the large amount of uncertainty inherent in predicting very low frequency 
events. These low frequency events contribute 95 percent of the seismic risk. 

The staff extended LLNL seismic hazard curves beyond the return periods typi- 
cally used for evaluating seismic risk at operating plants and requested that indus- 
try provide similar extensions for EPRI seismic hazard curves for the purpose of the 
spent fuel study. Figures 1-3 show the distribution of seismic risk across peak 
ground accelerations for spent fuel pools at three sites on the east coast. Note that 
for the Surry pool the 50th percentile of the annual probability of exceedance is 1 
in a million years between peak ground accelerations of .!5 and .6 g. In fact, the 
preponderance of the seismic risk is attributable to very low probability very large 
seismic events. For Surry an examination of Figure 3 reveals that 95 percent of the 
risk occurs at levels in excess of 0.5 g, 3 times the safe shutdown earthquake (SSE) 
for this plant; 60-plus percent of the risk comes from seismic events exceeding l.Og, 
4-5 times the SSE for this plant. 

The ability to address seismic events that are not expected to occur is exacerbated 
by the fact that the tails of the curves are driven by uncertainty. For example, an 
examination of Figure 4 reveals that uncertainty increases from a factor of 10 in 
the realm of plausible earthquakes to a factor of 1600 at earthquakes of l.Og. The 
diverging nature of the uncertainty curves means that real improvements in seismic 
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capacity will be masked by uncertainty, as seismic events become larger, and more 
implausible. In addition, risk estimates are likely to be highly overly conservative 
at the high ground motion levels predicted for seismic events of this size. 

Probabilistic analyses should he performed because these analyses define the 
upper boundaries.’ However, a lower limit based on curves that are truncated at cer- 
tain very low return frequencies, should he employed for regulatory decisionmaking 
regarding the need for protection requirements. For example, risk estimates for reg- 
ulatory purposes based on return frequencies not exceeding E4-E5 at the 50th per- 
centile makes it clear to stakeholders that very low frequency events are outside the 
boundaries for practical decisionmaking. 

II. Deterministic and probabilistic approaches should be used in evaluating the ac- 

ceptability of seismic risk. 

The staff concludes that pools are inherently rugged and likely to have seismic 
capacities beyond the 0.5g value used in the seismic checklist developed to confirm 
robustness of pool designs. The report concludes that the seismic risk upon success- 
ful implementation of the checklist is acceptable: estimates of the mean risk for 
pools on the east coast are 2 E-7 using EPRI curves and 2.E-6 using LLNL curves. 
However, the finding that the risk is acceptable was never reconciled with subse- 
quent treatment of the risk. As noted above, in some places the report appears to 
be applying a zero risk standard. In other places the report states that plants not 
meeting the pool performance guideline using the LLNL risk curves must perform 
additional analyses as a basis for requesting exemptions to emergency preparedness 
and financial protection requirements. The latter discussion implies that the staff 
has established but not explicitly stated a non-zero risk value that can be used to 
evaluate the necessity of emergency preparedness and financial protection require- 
ments. Clearly defined criteria should be established by integrating the probabilistic 
and deterministic insights,. 

Any use of the seismic checklist developed by NRC needs to be carefully evalu- 
ated. Application of the checklist as currently drafted equates to requiring licensees 
to perform a slightly simplified fragility analysis of their pools. Industry estimates 
the cost of this simplified fragility analysis to be on the order of $50,000.00 per pool 
evaluated. These costs do not include internal plant resources that would be needed 
to support the consultant’s efforts. To retain these costly requirements and require 
a seismic evaluation when the plant shuts down would be nonsensical and 
unsupportable. These requirements (EP, insurance and security) were considered 
adequate to address a range of accident events and sequences when the plant was 
operating. In addition, the seismic capacity of the plant and pool were also consid- 
ered to be acceptable during plant operations. To retain these requirements and re- 
quire further seismic analysis for a single accident sequence based on seismic risk 
that is several times higher than the design basis of the plant is unsupportable. 

1 We believe fewer insights are forthcoming from analyses using expanded seismic 
hazard curves for spent fuel pools than might be forthcoming for operating plants, 
i.e., the simple massive design of the pool will fail beyond some level. Nonetheless, 
the analysis should be performed. 

III. Commensurate non-nuclear damage should be considered where seismic risk 

from very low probability seismic events dominates the risk profile. 

This approach was used in past NRC policy documents. Eor example, NUREG 
1150, Severe Accident Risks: An Assessment for five U.S. Nuclear Power Plants, Oc- 
tober, 1990, did not provide consequences and risks for large seismic events because 
of the non-nuclear offsite effects of a large earthquakes. The report observes: 

“The NRC, in its promulgation of safety goals indicated a preference for quan- 
titative goals in the form of a ratio or percentage of nuclear risks relative to non- 
nuclear risks. . . . The NRC intends to further investigate the methods for assess- 
ing losses from earthquakes in the vicinity of the Surry and Peach Bottom sites with 
a view of comparing the ratio of seismically induced reactor accident losses with the 
overall :flosses. There has been at least one study that suggests that the reactor ac- 
cident contribution to seismic losses is very small relative to the non-nuclear losses.” 

Recommendations: 

1. Efforts should be made to reduce the bounding nature of the probabilistic risk 
estimates used in the report. The EPRI curves should be employed to arrive at a 
more realistic estimate of seismic risk. In addition, while the expanded seismic 
curves are useful to provide a bounding estimate of risk, curves that are truncated 
at low probabilities should be employed fir decisionmaking on the need for addi- 
tional protection requirements. Consideration of collateral nonnuclear effects for 
large, low probability seismic events may provide additional insights for deter- 
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mining where the risk curve should be truncated for regulatory decisionmaking pur- 
poses. 

2. Deterministic approaches should be integrated with probabilistic approaches to 
more appropriately characterize seismic risk and to clearly define criteria for evalu- 
ating the need for emergency preparedness and financial protection and other pro- 
tection requirements applicable to operating plants. The meiximum credible earth- 
quake concept should be utilized in this evaluation. Any requirement to apply the 
seismic checklist should be counterbalanced by equivalent reductions in other re- 
quirements. 
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EXECUTIVE SUMMARY 


The long' term availability of (ess expensive power and the incn:asiikg plant modiftoatioa and maintenance 
costs have caused some utilities to r&^xaralne the econotiucs of nuclear power. As a result, several 
utilities have opted to permanently shutdown their plants. Each licensee of. these permanently shutdown 
(PSD) plants has submitted plant-specific exemption requests those regulations that they believe are 
no applicable to their facility. The preparation and subsequent review of these exemption requests 
represents a large level of effort for both the licensees and the NRC staff. This experience has indicated 
the need for an explicit regulatory treatraent of PSD nuclear power plants. 

This report presents a regulatory assessment for generic BWlil. and PWR plants that have permanently 
ceased operation in support of NRC mlemaking activities in this area. 

After the reactor vessel is defueled, the traditional accident sequences that dominate the operating plant 
risk are no longer applicable. The rermining source of public risk is associated with the accidents that 
involve the spent fuel . Previous studies have indicated (hal couqjlete spent fuel pool drainage is an 
accident of potential concern. Certain combinations of spent fuel storage conffguiations and decay times, 
could cause freshly dischari^ fuel assemblies to self heat to a temperature where the self sustained 
oxidation of the zircaloy fuel cladding may cause cladding failure. 

Spent Fuel Conffgurations 

This study has defined four spent fuel configurations which imcoitqMss all of the anticipated spent fuel 
characteristics and storage modes following permanent shutdown). Spent fuel ^ich (due to a combination 
of storage geometry, decay time, and reactor type) can support r:q>id rircaloy oxidation is deisignated as 
Spent Fuel Storage Configuration 1 - *Hot Fuel in the Spent Fuel Pool.'* Configur^ion 1 encoit^asses 
the period cominenciog immediately after the offload of the core to a point in time when the decay heat 
of the hottest assemblies is low enough such that no substantial nrcaloy oxidation takes place (given the 
pool is drained), and the fuel cladding will remain intact (i.e., no gap releases). 

Aft^r tWs point, the fuel is considered to be in Configuration 2 - *Co!d Fuel in the Spent Fuel Pool,* 
The fuel can be stored on a long-term basis in the spent fuel pool, while the rest of the plant is in safe 
storage or decontaminated (partial decommissioning). Alternatively, after decay heat loads have declined 
further, the fuel can be moved to an ISFSl (designated as spent fuel storage Configuration 3). This would 
allow complete decommissioning of the plant and closure of the Paft 50 license. Spent fuel storage 
Configuration 4 assumes all spent fuel has been shipped offsiti:. This configuration assumes the plant Pan 
30 license remains in effect only because the plant has noi been fully decontarnmated and cannot be 
released for unrestricted public access- 

A representative accident sequence was chosen for each configuration. Consequence analyses were 
performed using these sequeitces to estimate onsite and boundary doses, population doses and economic 
costs . 
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ReeuJatory Assessnient 

After a plast la pcrmanCDtly shutdown, awaidag or >n the decommissioning process, ceruun operating 
based reguiations may no longer be applicable. A list of candjdatt regulations was identified from a 
scteemog of 10 CFR Parts C to 1^. The continued applicaht]<ty of each regulation was assessed within 
the context of each spent fuel storage configuration and the lesults of the consequence analyses. The 
regulauoos that are no longer fully ^plicable to the permanently shutdown plant are Bummarized below: 

The get ief regulations that are designed to protect the public against full power and/or design basis 
accidents are no longer applicable azxj can be deleted for all spent fuel storage configurations of the 
permanently shutdown plant. These regulations include combustible gas control (50.44), fracture 
prevenfion measures (50.60, 50.61), and ATWS requirements (50.62). 

Other regulations, although based on ^ operating plant, may continue to be partially applicable to the 
pennaneoUy defueled facility. This group of requirements includes the Technical Spedfieatiom (50.36, 
3^), the fire protection prograci (50.48) and Quality Aaauraiice (50.54(a} and Pact 50 Appendix B). 

The requiiemcnis for etnergenq' preparedness {50.47, 50.54(q) and (t), and Part SO /^tpeodix E), onsite 
pre^rerty damage insurance {S0.54<w)) and offsite liability iirsur;uice (Part 140), were evaluated using the 
accident consequence analysis. Since the estimated consequences of the Configuration 1 representative 
accident sequence approximate those of a core damage accident, it is recommended that all offsite and 
onsite emergency planning requirements remain in place during this period, with the exception of the 
Emergency Response Data System requirernenm of Part 50, Appendix E. Subject to plant specific 
confirmation, the ofisite emergency preparedness (EP) requirements are expected to be eliminated for 
Configuration 2. on the basis of a generic boundary dose calculation. Part 50 offsite EP requirements 
can also be for Configurafiocs 3 and 4 because the spent fuel has been transferred to an ISPSI ' 

(subjea to Part 72 requiremems) or transported offsite. Without spent fuel, the plant is uot a significant 
health risk. It is recommended that the onsite property damage and the otfsiie liabilky insurance levels 
remab at operating reactor levels for the duiaiiou of Configuration 1. The consequence analyses support 
reduced iaiurajDoe requirements for the renuining configuradt'us (2,3, and 4). 
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FOREWORD 

The information in this report is bebg considered by the U.S. Nuclear Regulatory Cominission (NRQ 
staff in the development of amendments to its regulaiicms for pennanently shutdown nuclear power 
reactors in die process of decommissioning. The NRC hjis undettaken a number of initiative to reduce 
the regulaioiy burden for licensees that are in the process of permanently removing nuclear fecilities from 
service. This report provides baseline data to the NF.C for evaluating whidt regulations may be 
considered for amending to enhance the regulatory effectiveness during decommissioning. 




Dr. Sher Bahadur, Chief 
Regulation Development Branch 
Division of Regulatory Applications 
Office of Nuclear Regulatory Research 
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1 INTRODUCTION 


The Jong-tenn avaiiibility of less expensive power, compounded by the increasing plant modification and 
mainleoance costs, have caused some utilities to re-examine the economics of nuclear power. As a result , 
several plants with years, some with decades; left on their operating licenses have opted to permanently 
shutdo^ their facilities. 

At present, six (6) nuclear power plants' are permanently shutdown in various stages of the 
decommissioning process. The absence of a clearly defined regulatory path for these licensees has 
become t^pareni. Each of the permanently shutdown (PSD) licensees has submitted plant-specific 
exemption requests for chose regulations that they believe are so longer applicable to their ^cliity . The 
lack of a regulatory roadmap for the permanently defueled plant has resulted in a large e^rt for both 
the licensees and the NK.C staff attributable to the development and review of plant-specific exemption 
tequ^ts.. This experience has established the need for .an explicif regulatory treamKtu of PSD nuclear 
power-plants, including: 

* the clarlfic^ioQ of the Kgulations fb( decoihinissionuig i^clear power plants. 

* the activities that are permissible for major phases of the decommissioning process , 

* the specification of those Part 50 regulations that are applicable only to plants audiorized to operate.' 

Bfookhaven National Laboratory (BNL) has undertaken a program (FIN L-2590) "Safety ^ Regulatory 
Issues Related to Permanent Shutdown of Nuclear Power Plants Awaiting Pecomniissianing," to 
support the last NRC goal stated above, i,e., "to determine the extent and types of safety criteria that 
should remain as part of the decommissloiung regulations to assure that the health and safety of public 
is protected when a Ucensse enters the permanent shutdown condition in preparation for plant 
decommissioning." 

This NUREG/CR documents the results of this program. 

The remainder of this repon is structured as follows: 

\ : 

Section 2. ’Background" presents a brief discussion of the changes that are likely to lake place when a 
licensee permanently ceases operation of a tiucJear power plant. As the primary source of public risk, 
the focus of this discussion t$ the storage alternatives for the spent fuel . This section, in conjunction with 
Appendix A. "Previous Examinations of Spent Fuel Pool Accidents," also summarixes the assumptions 
and conclusions of earlier studies in this area. Tliis information can be helpful as it provides the 
necessary context for the assessment of the present study’s assumptions and conclusions. 


‘Fort St. Vrain, Rancho Seco, San Onofre Unit 1 . Three Mile Island 2, Trojan, and Yankee Rowe, are 
underfoing decouioiissiooing. Sboreham has completed the process arid the license has been tenninated. 
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2 BACKGROWm 


Once a decision is nvade to pemunently ceaae operation of its nuclear power plant, the Hcen&ee will 
defiiel the tuclof vessel. In parallel (or perhaps in anticipation of permanent shutdown) the licensee will 
apply for an NRC license amendment Co withdraw the authority to operate the plant. It also provides a 
basis to remove the regulatory requirements that are no longer necessary to protect the health and safe^ 
of {he ipublic. Thus, the amendmem to remove the authority to operate provides a basis for a licensee 
to begin eliminating personnel, equipment, and activities pursuant to lOCFR 50.59 analyses, license 
amendments and exen^tion requests. The regulatory ambiguity regarding the permanently shutdown 
nuclear power plant has prompted the NRC to develop further guidance in thU area'. However, the basis 
for any regulatory relief must ultimately address the potential impact on public health and safety. 
Previous decommissioning studies^ have shown that the offsite doses associated with decommissioning 
accidents that do not involve spent fuel are negligible. Therefore, this study has focused on the spent hiel 
storage alternatives after a plant has been permanently shutdown and the potential public risk associated 
with each alternative. 

After the reactor vessel is defueled the tradition^! accident sequences that dominated the operatif^ p]^ 
risk are no longer applicable. The remaining source of publ .c risk is associated with the accidents that 
involve the spent fuel stored in the spent fuel pool (SFP). As discussed in Appendix. A, accidents 
involving spent fuel, although limited to the 1/3 core offloads associated with refueling were considered 
as pan of the spectrum of nuclear power plant risk as early as the Reactor Safety Study (WASH 1400). 
More recently, Sandia National Laboratories (SNL) studies^ /lave indicated that complete spent fuel pool 
drainage, with cert^n combinations of spent fuel storage configurations and decay times, ^uid cause 
freshly discharged fuel asBcmblics to self heat. to a temperature where the oxidation of the zlrcajoy fuel 
cladding may become self sustaining. Follow-up efforts by BNL’ applied simplified PRA analyses to 
quantify the frequency of initiating events tlwt could compromise die SFP integrity; the conditional 
probability of subsequent system failure, fuel failure probability; the magnitude of radionuclide releases 
to the environment Wl the consequences of those releases. 

A j 989 BNL repon,^ describes a value/impact assesstneni of various proposed optiotts intended to reduce 
the risk posed by potential accidents occurring in commercia nuclear power plant spent fuel pools. As 
was the case with previous efforts, attention was limited to an operating plant. The risk dominant 
accidents, source terms and inventory considered in this laie>- effort were identical to chose investigated 
by Sailor, et al. in Reference 7. Major differences in the e^cimation of the off-site co[Ui.^uences exist 
beCween these two studies which are primarily attributable to the higher population density assumptions 
of the later report. 

This study has defined four (4) spent fuel configurations vthich encompass all anticipated spent fuel 
characteristics and storage modes following permanent shutdown. Spent fuel which, due to a coir^ination 
of storage geonieciy. decay time, and reactor type, can support rapid zircaloy oxidation is designated as 
Spent Fuel Storage Configuration 1 - ’'Hot Fuel in the Spent Fuel Pool." Configuration 1 enconqjasses 
the period comniencing immediately after the offload of die core to a point in time when the decay heat 


’Although a licensee is prohibited from making changes that m^erialJy affect costs, methods, or 
options for decommissioning the facility, the extent of permissible decomnussioning activities has 
beei^ clarified by issuance of final rule (61 FR 39278) anunniing regulations on decommissioning 
procedures 
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2 Background 

of the hottest assembUe^ ts low enough such that no zircaloy oxidation takes place, and the fuel cUddiog 
will remain intact (i.e., no gap releases). 

At this point the hiel is considered to be in ConHguration 2 - "Cold Fuel in the Spent Fuel Pool.* The 
fuel can be stored on a long-term basu in the spent fuel pool, while the test of the plant is in SAFSTOR* 
or decontaminated (partial deconuDissioning). Alternadveiy , after decay heat loads have dM^iipia<< 
farther,** the iuel can be moved to an ISFSI (designated as spent fuel torage 

Confi^ation S). This would allow complete decoounissioiung of the plant and closure of the Part 50 
license. 

Given the present unavailability of a permanent geological high level waste repository, or an interim 
Monitoied Rehievable Storage ^IRS) ftH^iUty the fuel is expected to remain onsite for an iodeftoite time 
period. 

At sonae point in die future, a MRS facUi^ or a high level waste repository will become available. Spent 
fuel storage Configuration 4 assumes all spent fuel has been shipp^ offsite. This configuration assumes 
the plant Part 50 license remains in eftect only because the pl^ has not been folly decootamin^ed and 
cannot be released for unrestricted public access. 


'Safe storage followed by deferred decontamination. 

“Liiaits are placed on the bumup, decay time, enrichment and decay heat of the spent fuel assnnblies 
to ensure the iSFSl design heat load is not exceeded. Alchouj;]! lOCFR Fart 72 specifies a mminium 
of one year pool decay ume. plant ISFSI technical specifications specify minimum decay times up to 
10 years? " 
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3 SPENT FUEL STORAGE CONFIGURATION INPUT ASSUMPTIONS 


Tile purpose of this section is to define the input assun^tiocs for each spent fuel storage configuration 
to support the consequence analyses of the nert section. A set of assompiiona -ivas developed that is used 
in Section 4 to provide an estimate of the accidciit consequences thsit envelope future end of life nuclear 
power plpni^thutdowns. as well as plants that have prematurely c<ased opchtrian. However, an effort 
has been made to avoid unduly pessimistic assumptions or combinations of assumptions. The accident 
consequences thus obtained, are believed to be reasonably boundinj for present and future closures and 
are not so overly conservative as to clearly represent some high (but unspecified) percentile result. 

The iqjut assumptions for each configuration will be for PV/Rs and BWRs, respectively. Table 

3 . 1 pieseots a summary of this section. 

3.1 Conflguratibn 1 - Hot Fuel in the Spent Fuel Pool 

Spent fuel storage Configuration 1 commences immediately after tlte pennaQently shutdown facility has 
completed the reactor vessel defueling. This configoratiofi modehi the potential consequence of rapid 
zticaloy oxidation resulting from an event which has caused the draiomg of the spent fuel pool. After 
a suitable time .period, dependent on assembly burrmp and racking geometry, the decay heat .is low 
enou^ to prelude the rapid oxidation phehomenon. The end of this confi^ation is defined as that 
point in time when the fuel decay heat is low ^ch that the cladding remains intact upon extended 
exposure to the air. 

The consequence analysts input assumptioiu for Configuration 1 are provided below in. the form of 
generic PWR and BWR plant configurations, 

3.1.1 Kepresentative Plant and Fuel Pool Data 

The representative PWR* chosen for this study is a single 1130 MWe unit with 193 assembUes in the 
core. The conespooding 1 155 MWe BWR has 764 assemblies. In accord with the industry-frend to 
maximizertofage edacity, both plants have high density fuel raclting geometries." The PWR spent fuel 
racks have a 10.40 inch cell to cell pitch and a five inch orifice at the bottom of each cell.* The BWR 
spent foel lacJcs a 6.255 inch pitch. Each BWR cell has a 4*inch orifice.^ Variation in these parameters 
exist among various rack designs and manufacturers. These valjes were chosen to represent typical 
attributes. 


The representative PWR and BWR geometries and spent fuel dati were developed from a review of a 
limited set of plant information. They are generally the most conservative values from tiiai set of 
mfonnation and are viewed as reasonably conservative, but not otcessarily the most limiting 
configurations. 

"PreviouSiStudies of the spent fuel rapid oxidation phenomenon have assumed a low density racking 
configuration for BWRs. (See .appendix A). 
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3 Spent f^uel Storage ConCguratioii Input A^suiDplioiu 

The gpent fuel pool stnrage capacities were 1*160 ioucT assemblies for the generic PWR and 3300 
assemblies for (he generic BWR. These are the average pool capacities of the current 193 assecsbly 
PWRs and 764 assembly BWRs. In order to envelope end of life shutdowos, ^ analysis assumed that 
the pools are full. The last full core offload was assumed to contain high bumup fuel (60,000 and 40,000 
megawatt days per metric tons of heavy metal (MWD/MTU), PWR and BWR. lespecuvely), to reflect 
the current trend to ircreare bumup. The earlier refueling discharges began at 20,000 MWD/MTU and 
infrc^eed liiuarly with each subsequent discharge to tiie ultimate assumed bumup. CousUtent with 
Regulatory Guide 4.7, an exclusion boundary of 0.4 milet: was assumed for each pfaiu. 

3.1.2 Accident Initiator and Timing 

The accident initiator was a composite of events that can cs.use draiobg or boUoff of the spent fuel pool 
and e:qK)se the relatively hot spent fuel assembUes to an ail environment. The iutiator includes beyond 
design basis seismic events, spent fud cask drcp events, and other less dominant events such as spent fuel 
pool loss of coolii^/mbkeup.. 

Tlie composite initiator frequency of 2E>6 (PWR) artd 7E-6 (BWR) events per year is adapted from the 
NURE|j-I 353 'best estimaw" with modifications to reflect a higho- spent ^el cask drop contributor 
associated with a higher assumed spent fuel transfer rate for the perToaneatly shutdown plant. For the 
purpoMSs of the. o£&Ue liability insurance discussion in Appendix D, the, initiator frequency is ^ivaiem 
Ib the release frcqUeaiCy. 


The accident timing considered the minimum in-core decay requirements of the Standard Technical 
Specifications (about 4 days) and industry experience of scverak weeks to fully offload a core during 
refueling outages. For this study, (be Conftguration 1 accident initiator was assumed to occur 12 days 
following final shutdown. 

3.1.3 Critical Decay Time 

Previous studles^^ have defined the critical decay time as (lie duration, measured with respect to reactor 
shutdown, when the most recently discharged set of fbel assi^mblies have suffUdem decay Heat, that if the 
fuePpo6i were to completely drain, would heat to the point that clad oxidation would become self 
sustaining and eventually result in extensive clad fulure with fission product release. This time is a 
function of the reactor type, spent fuel storage rack geometry and fuel bumup. 

To be conservative, this effort chose to examine high densiQr rack geometries for both PWR and BWR 
plants. In the time frame of the previous studies, high density racking was not widely used by in BWR 
plants. The previous efforts, therefore, do not provide results for this case. 

The PWR high density racking geometry with a 5-inch orifice (albert with low bumup fuel) was examined 
jfi NUREG/CR-49fl2. A 7(X) day critical decay time was estimated, using the SFUELIW^-* code, based 
on 3 minimum decay power of 6 KW/MTU. 
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3 Spcat FikI Stonge Coofiguntiotl Input Astnimptloos 
Table 3.1 Spent Fuel Storage Configuration Matrix 
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3 Sp«iu Fuel Siorage CoDfigurati'on bipvt Assumpdooj 

It should be stressed chat there are uncertainties associated wit^i this SFUELlW calculattoD. The authors 
of the present study fully agree with the code ILmications presented in NURBC/CR-4982 report. The 
SFUELlW code provides a styiLaed aiuiysis of the pragresskn of events following (he complete loss of 
spent fuel pool coolant and is such , does not have the ability to realistically model acmal spent fuel pool 
configurations. 

In reipcvtse to the need to accurately predict the likelihood cif reaching critical clad temperatures with 
realistic spent fuel pool configurattotts, BNL has developed the SHARP code (Spent-fiicl Heatup: 
Analytical Response Program.)** 

This code has been used, in conjimciionwith the Configuration 1 spent fuel data fiom Table 3 . 1 to develop 
rnaxuTiuin clad temperature as a function of decay time, given a loss of all spent fuel pool water. These 
relationships ate presented as Figures 3.1 and 3.2 for the PWR. and BWR representative geometries. 

The end of Configuration 1 has been defined as the decay tune that is necessaryto ensure that the fuel rod 
cladding remains intact given a loss of all spent fuel pool water. The previous study’' defined 65CrC as a 
maximum temperature for cladding inlegrity. The Workshop on Transportation Accident Scenarios^ 
estimated irtcipieni clad failure at 565'C with ex|>ected failure at GlVC, ^nestiiftably based on expert 
opinion. Given that the large seismic event is the dominant ctintributorto the configurafion 1 initiator, it 
is likely that it would take a prolonged period of time to relieve the fuel, repair the spent fuel piool or 
establish an aitemate means of long>cerm spent fiiel stongc. 'nurefore, we presume there will a 
significant period of time that the fuel will be exposed to air. On this basis, BNL has chosen a ten^>erature 
of 565*0 » the critical cladding lemperatuie. This results in critical decay times of about 17 months for 
the representative PWR and 7 mooths for the representadve BWR. 

3.1.4 Meteorological acd Population Data 

Weather and its variability play an important role in the eslliration of consequences that may result from 
a releaseof radioactivity to the environment. The prevailing weather cooditionsat the time of release will 
influence*, the extent of downwind transport and lateral disper^on; the atmospheric concentration; and the 
extent and severity of land contamination. The SNL Sidiig Study. NUREGfCR*2239*^'and! a BNL 
reassessment” were utilized to develop a representative meteorology for the continental United States 
composed of: mean weather attributes (wind speed, stabili^ , class occurrence total hours, and amount of 
rain for Omaha, NB); a generic mean wind rose; and an average mixing height. 

Thi.s study has adopted a gcoeric population distribution wiilun a 500 mile radius of the site that will 
reasonably envelope the majority of the current reactor sites* and account for future population grovrth over 
the life df the plant. 


*There are several existing plant sites (i.e., Indian Point, Lbnerick. and Zion) that precede the issuance 
of R-G. 4.7 and exceed the site population distributions generally considered accq)iable by current 
NRC policy. 
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3 Spent Foel SConk£t ConfigUTAUOQ Input Assuoiptioiis 

A unjfonn popul^oo distribution ((><30 xsUes) of 1000 persons p sr square mile has been specified basei' 
on tbe end of life average population density from Regulatory Ciuide 4.7. Between 30 to 50 miles, Wr 
have assumed a large city of 10 million and a unifom populaiioa density of 380 persona/miie' for tit:; 
remaining land in this region.'* A uniform population density of 200 persons/ntHd (twice the coiTent 
average of tbe 48 contiguous states) was assumed for the area SO to 500 miles from the plant. 



Minimum Decay I’ime (Years) 


(Adapted from Reference ^6} 


Figure 3.1 Spent foel lempemture as a function of time 
for the represenUttiTe PWR cor nguralion 
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(AdofHedfivm Re^rence 46} 


Figure IJI Spent fuel lempenture as a funcUon of time 
for the reprceoitative BWR cacinguraUcfi 
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3.1.5 Accident Inventor}' And Source Term 

The spent fuel pool inventory at accideru initiation is a ftmction of tins ages and burntips of the spent fuel 
discharges due occurred over the life of the plant. The DOE High Level Radioactive Waste Management 
Database^ was used as the source of the generic spent fuel inventory data for discharges one year or 
older. 

The inventory of material at risk 12 days after reactor shutdown G'C., at the beginning of Configuration 
I) "was developed from both die DOE Spent Puei Data Base and the default reactor core inventories 
provided in the MELCOR Aocidem Consequence Code System (ht^CCS). 

MACCS Version 1.5,11. I**"” was Used in the neat section to model me postulated accident consequence. 
L ike other consequence codes, MACCS models radionuclide lelesses that occur shortly after reactor 
shutdown. The code has a default set of risk dominant radionuclide spedes that is consistent with the 
premise of -a release widun of shutdown. In contrast, the inventory of -the spent.fiiei pool, inciuduig 
the last core ofiload, has had sufficient time for the short lived isotopes, which have in^ortant dose. 
CGffltfibutions. to decay away. The coocem ts that perh^s the MAO'S defeult set of isotopes might not 
accurately model long lived Uotc^)es that are relatively insignificaa: for short-term releases, but rise in 
pToinmcjx® for spem fuel pool accidents The code def^lt isotopes set was spot checked with the DOE 
dand)^“ inventory for two oflfioads. It wm determined t^t tite M>^CCS, code will c^ture greater than 
90%. of tiie activity m the '^>enl fed. 'Thdrefoie, it Was not necessary to rd/ise the edde’s default isotope 
set to include any additional radionuclide spedes. 

The abnospheric source term is a set of characteristics describing the radionuclide release to the 
environment. These characteristics include: the nmnber of plum? segments released, the associated 
timing duration and release hdgbt of each segment, the emergency response warning lime and the radio- 
nuclide release fractions. 

This study examined four cases for Configurarion 1. The assiunptipm for each case are described below: 

Case 1 Camplete draidng of the spent fed pool occurs twelve thiys after sbuldown. Rapid cladding 
oxidaiioQ starts in the last fell core discharge and proprgates throughout the pool. 

Case 2 Complete pool drainage cccurs, ag^ at twelve days. The rapid zircaloy oxidation is Unuted 
to the last full core discharge (plus the last refueling of load for FWRs). 

Case 3 Complete pool drainage occurs one year after shutdown. The lowered decay heat does not 
cause rapid oxidatioii. however the assemblies reach high, temperatures and 50 percent of the 
feel rods in die pool fail, resulting in a gap release. 

Cased Partial pool drainage occurs at welve days, exposing the upper portion of the fuel 
assemblies. This case assumes all feel rods in the last fel core discharge experience cladding 
^failure, again resulting in a gap release. 
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ThLs study used the release fractions of ?'fUREG/CR~49S2, as modified by studies associated with 
inventory and high buniup Table 3.2 provides the source terms developed for the present 

study. 

The majority of the high release ftacdons for Cases I and 2 were largely adopted from NUREG/CR- 
4982. However, the lanthanum <La) and cerium {Ce) groups have been adjusted slightly to reflect the 
otfcnwd release of fuel fines as part of the gap release in high burnup fiiei. The low release fractions 
for Cases I and 2 assumed a decontamination factor (DF) cf 10 for all fractions 

Table 3,2 Cortflguration 1 Release Factions 
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■-ChBi«tod2»tk>n ^ 
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except hoble gases and iodine. Cases 2 ^ 4 h6at the fuel cladding to f^uie, but do not result in frfe. 
The gap release fractions developed for this work differs mariredly from the previous efrorts. The noble 
gas fraction, 0.4, was based on high bumup/hig^ linear pover calculation and is therefore believed to 
be conservative. The fracUans for the ceaium (Cs), iodine (L), and tcilurium CTe) groups were based on 
experimental observation. In the case of the high gap release, these were increased by a factor of ten to 
reflect evidence that these fractions may increase for high bumup fuels. For both the high and low gap 
releases, the Te fractious were coTrecied for the interacuon observed to occur with the cladding, since 
unoxidized cladding will be present. The fractions for the remaining groups are established by the release 
of fuel fmes. 

For the set of low gap releases (Cases 3 and 4). all release fractions were reduced by ar\ order of 
magnitude (DF » 10) with the exception of noble gases (NG). 

3.1.5 Emergency Response and Other Data Requirements 

The MACCS code can model various emergency response actions such as evacuation, sheltering, and post 
accident relocation {including dose criteria). Consistent with NUREG/CR-528l,‘ this study assumed a 
short-term emergency response of no planned evacuation, followed by relocation at one day if proj««ted 
doses are unacceptable. Long-term protective aetjons include permanent relocation, crop interdiction, and 
land decontamination or condemnation. The dose thresholf for these actions are the MACCS default 
values which were also utilized in NHREG-llSO.® 

The code also considers land usage and econoitiic data for the region surrounding the. reactor site to 
estimate accident ca.ses. The national average value of farmland of $2094/hectare and a mean value of 
$737?50ypersoD for non-farm wealth was a.ssumed.“ The Omaha, Nebraska region, also used for the 
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mean cacteorology, was used to model the code’s agricukural data block, including the growing season 
and the traction of land used for farming. 

These estimated accident costs will be used to analyze the im urance i&sues for pe rman ently shutdown 
nuclear power reactors. 

3.^ Configuration 2 - Cold Fuel in the Spent Fuel Fool 

Spent fuel storage Configuradon 2 modeU the continued storage of the fuel in the spent fad pool. Time 
has reduced the decay heat, and the rapid clad oxidation or dad rupture events of Configuration I are 
not likely. This section summarizes the input assunqitioQS, su fii as accident initiator, and source 
that (U^ fiom those of the previous section. Other parameters (l.e., spent fiid pool data, rack design, 
and fuel bumap) remain consistent with the Configuration 1 l>aseliae. A summary of eadi spent fuel 
configuration Is provided in Table 3 . 1. 

3.2.1 Accident Initiator and llmiDg 

By definition, Configuration 2 eliminates the pool drainage accident scenarios of Configuration 1 from 
consideration. The prckuiged expceure of the low-decay heat fu rl in air is not expected to cause fiiel rod 
clad Mhires. BNL has Copied the traditibnal fuel handling accident analysis of Regulatory- Guide -1 .25, 
with modifications. The piesent study assumed a single assirmbly la drc^ped in the spent fiiel pool, 
resulting in damage to 100 percent of the rods in the afiected assemhly. 

The estimated initiator fra^jeocy of 3E-4 events per year' was developed from industry refueling outage 
data reported in Reference 4S, modified in reflect a higher assumed spent feel transfer rate. 

The accident was assumed to occur alter the cmnsition from Configuration 1 , one to two years after final 
reactor shutdown. 

3.2.2 Aocident Inventory and Source Terms 

The accident inveniories for the Configuration 2 accident cases cousist of a single two year old PWR feel 
assembly or a single one year old BWR assembly. As before, the DOE spent feel database''^ was used 
to assemble the isotope quantities for the MACCS defeult set of nuclides.*'' 


*This is also the estimated release frequency. 

"At €0,000 and 40,000 MWD/MTU bumup for the PWR ani BWR cases, respectively. 

“■fo hoth, reactor types die MACCS default, risk dominant micUdes represent about 89 perccitt of the 
total activity in the fuel. 
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The source cenn u composed of the single assembly gap release. In addition to partial release? of the 
noble gases and iodine (if present), small releases of the remaining nuclide groups are expected on the 
basis of experimentally observed releases of fuel fines. The Configuration 2 high gap release fractions 
are the same as Case 3H of Table 3.2 in the previous section. The tow gap source tens assumes a DF 
of 100 to credit the scrubbing effect of the water overlying tlw spent fuel and the retention of the 
building. 

3.3 Coiiiigiiratioii 3 - All F\icl Stored in an Is dependent Spent Ftiel Storage 
Installation (ISFSI) 

As discussed in Section 2, ait^ a sufficient decay period. long*Knn spent fuel storage outside the spent 
fuel pool becomes a possibili^. The decision to ^ply for a Fart 72 irceose and to transfer all fuel to an 
onsite ISFSI is a licensee decision that is based, in part, os sudi plant-specific factors as the timing and 
method of plant decommissionmg,* the preexistence of a licensei ISFSI, and the anticipated start of fuel 
shipments to a DOE fadlity. This section discusses the support ng assumptions for Ccnfiguration 3 that 
differ from the previous spent fuel storage configurations. 

3.3.1 Acddent Initiator and T iming 

The CoafiguradoQ 3 accident initiator** is Atgimpd to be a toniado driven missile that pierces one 
of the ISFSI. An initiator frequency is developed, for the purjioses of the of&ite liability discussion in 
Appendix B. The Electric Power Research Institute document, E’RI NP 33ti5, "Review of Proposed Dry 
Storage Concepts Using PRA.*” developed an initiator fiecueucy of 6E-6 events per year for the 
extremely severe tornado (windspeed of 567 miles/hour) that would be necessary to generate a missile 
that could pierce an ISFSI cask. The report conservadvidy assumes the probability of missile 
generation ~ missile strike and impact orientation are unity. In addition, the windspeed and the missile 
speed are considered to be equal; no slippage is considered. Therefore, the extremely severe tornado 
iaitiator frequency is also the ISFSI cask release frequency. 

BNL believes there are also additional conservatisms y-tnhfujded I n the development of the sevm tornado 
initialof^equency. The frequency was based on a Zion PRA* initiator frequency of IE'3 tomadoi/mile^ 
-year for all toniados. According to Regulatory Guide 1.76,'^ the Zion plant is in tonoadO Region I. 
Tornado Region I has the most severe design conditions. It comprises over 50% of the land area of the 


'Partial DECON or SAFSTOR could allow long-term utilization of the spent fuel pool without 
significant impact on the facihty decommissioning plan. Complete DECON would require fuel 
transfer lo permit decommissioning of the spent fuel pool and supporting equipment. 

■“Current licensing documents for spent fuel casks and mocluUr concrete vaults do not postulate any 
credible accident scenarios which will breach the ISFSI.*' ** 

’’’The v'^t majority of missiles do not have the rigidity, shapu, or weight to pierce the ISFSI cask. 
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contiguous United States, or in excess of 1,560,000 square miles. Everything else being equal, we would 
expect (0 sec an average of; 

I460.0pG mites® x (5E-6 extremely severe tomados/mile® - yev = 9 extremely severe lomado events 
per year. 

Although windspeeds have been estimated that are in excess of 4li0 mph^^ to the best of our knowledge, 
there ^^tever been a tomado of the magn^de that would be ttetxssary to fail an ISFSl cask. 

The equation used in the EPRl report to estimate the annual probability of exceeding a velocity V at a 
site is; 

where X = local mean rate of occurrence of tornadoes per siquare mile per year. 

V| " gale vclodty 

k s OJ to 1.6 a parameter value dq)e»iing on a given stonn, and conservatively lecommended 
as 1.6 anti I such time as additional data becotces availabte 

R'(V) = 17.4 exp (•O.OI4vftirV&290mph. 

(As developed in Refereace 54.) 

The factor R'(V) is an approximation (based on tornado data) tbst accounts for the relative frequency of 
different cochado events, wUb thw respective peak velocities and. correlated path duaeosions. Since a 
tomado of thje ma gnioide of the ISFSi InUiainr exceeds the information tha t was used to develop (R'(V), 
the use of this equadon is suspect. 

On the bases of the frequency discussion, we believe that the iniiiator frequency of this e;diemely severe 
tornado is overstated. In our judgecneot, the frequency should be at least 2 orders of magnitude less.* 

Table 3,3 Configuration 3 Release Fractions 



*Tbis judgement is supported by NUREG/CR-446 1 , "Tomado CUnutology of the Coniiguous United 
States,"” widch identifies the windspeed of lO"’ probability of tornado strike for all of the U.S. to be 
significantly less than that required to pierce an ISFSI cask. The staff has referenced NURECyCR- 
4461 in the advanced reactors evaluations and is using the sarie to develop new guidance with less 
maxiimun jviodspeeds for tornado design criteria. 
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With regard to accident timing, although lOCFR Pan 72 aUo>v$ a iDinimum in-pool decay lime of one 
year the current vendor requircmeats and licence submlttala specify five-to-ten year mtnimuni decay 
This study assiuned accident initiation at five years, after final shutdown. 

3.3.2 Exclusion Area and Meteorology 

In ^xordance with 10CFR72.J06, this study assumes the dlstince the ISFSI to the exclusion area 
Is 100 meters. The onsite weather TOndeling aRAumes "A” staijility weather with a high wind speed (30 
meters/secood), approximating the rapid dilution associated wi h a tornado to develop an esiimated dose 
at the exclusion boundary. The offsite dose model uses the MACCS code. As discussed in Section 4, 
the use of MACCS under these conditions adds additional uncetainty, but the authors believe the results 
obtained beyond the exclusion boundary are a conservative approximation. 

3.3.3 Accident Inventory and Source Term 

The storage capacity varies for each ISFSl type. A mecal or concrete storage cask can accommodate 28 
PWR or 56 BWR fuel assemblies. Each NUHOMS vmh has a slightly stnaUer design capacity of 24 PWR 
or 52 BWR assemblies.^ This study utilized the higher capacity cask inventories and further assun^ 
the high bumup of the previous configuraftions, 60,000 (PWE) and 40,000 (BWR) MWD/MTU.* The 
DOE spent fuel database'^ was again used to assemble the quantities of r^ionuclides for input into the 
MACCS code. 

Licensed ISFSls are substantial engineered enclosures. The catastrophic failure of the current designs 
is not believed to be credible. Any damage to the ISFSI and di>$ contained fuel is expected to be limited. 
Therefore, the accident inventory assumes that all of the fuel rods in one assembly are breached. 

The best estimate release fractions for Cx>nfiguraiion 3 were developed by a peer group.” The group 
revjevred published infonuation.^*'*'^ and considered the effee: of high bumup on the particulate release 
fraaions to the cask. Since the ISFSI design pressure is slightly above atmospheric ( -0.4 bar), there 
could % slight driving force to the environment if the caik integrity is compromised. A bounding 
calculation was performed to estimate the fission product rebmtion. Assuming iseniiopic expansion of 
the gas within the ISFSI and ^ environmental pressure associated with a tornado, a decontamination 
factor (DF) of about 2 was obtained- The Configuration 3 release fractions are presented in Table 3 .3 . 

3.4 ConTiguration 4 - All Fuej Removed from tbe Site 

In the future, when a DOE MRS (or a high level waste reptsilory) becomes operational, the option of 
offsite storage (or disposal) of spent fuel will become available. At that time, the DOE will begin 
accepting spent fuel shipments with a minimum of five years decay.” In order to envelope future plant 


'Alliiough presently limited to a maximum buraup level of 40,000 MWD/MTD it is anticipated that 
future [SFSl storage cuncepis will be licensed for high bumup fuel. 
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sliucd(>wn5 when tbi offsite shipment of fuel can be accommodaiol, this configuiacloo assumed a five year 
onsite decay prior to the start of Configuration 4. 

Publicly available literature^ was reviewed to idcniify potential accidents that could occur during the 
decommissibiiing of nuclear power plants. 

Afie^ al^the spent fuel has been removed from Che she, the estimated inventory that remains, although 
considerable, is primarily attributable to activated reactor con^onents and structural materials. There 
are no credible accident sequences Chat can mobilize a significant portion of this activity. As a result, 
the potential accidents Chat could occar during the deconumssloniug of 4 nuclear power reactor in 
Configuration 4 have negligible offsite and onsite consequences. In order to develop onsite property 
damage insurance recommendations for Configuration 4, a rapture of the borated water storage tanlr is 
pcetula^.^'^ To support the o&He liability insuraDce discussions of Appendix B a tanh rapture mttiyftr 
was develofied assuming a seismic induced failure. The initiator frequency is approximately 2B-7 events 
per year based oo a tank fragility from Reference SO and a selsjnicity curve representative of the eastern 
United States from Reference 51. Although the health efiects are negligible, the cleanup costs are 
significant. 
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4 KESrULTS OF THE CONSEQUiJNCE ANALYSES 


'Rie MEl^OR Accidenl Ccmsequencc Code System^ MACCS'*" ^ was used ia this study to model offsite 
coiise<)ueiices. The pnneipai phenomena considered in MAC ii^S are atmospheric transport, siitigativc; 
actioas based on dose projecdoo, dose accumulation by a nurolKT of pathways (including food and water 
mg^tioa)^ early and latent health effects, and economic costs. 

The prediction of onsite consequences (occupatlotia] doses) ^las tradidoDally been estimated through 
deieiministic caiculadon of dose rate(s), dose(s) an! oontatniriation level(s), generally of a scoping; or 
bounding character. Typical of these raechods, was the guidance provided by Regulatory Guide 1.25f 
*Assuti]ptions Used for Evakadng the Potential Radiological Ciinsequences of a FimI Handling Accident 
in the Fuel Handling and Stor^e Facility for Boilii^ and Riessuiized Water Reactors/” A typical 
application of this metlvxl was documented in KURBG/CR-5771,” 

[n this study, a variety of deterministic methods were ^plied These indud^l the standard method as 
cutlineid in rdevant Reg. Guides, and/or alternate methods, sucl. as the Ramsdell model,” for estimating 
the concentration of material entrained in M^e building walce. '[he methods are, importaci for predicting 
on-site consequences, a region generally not modelled adequately by the MACCS Code. 

4.1 Configuration 1. - Result 

A series of MACCS code calculations were performed to quanify the posmlaied acckienls cases for the 
Configuration 1 conditions described in Section 3.1. For eaiiji accident. Cases 1 through 4, and each 
generic reactor type, two calculations were perfbnned: one usini the set of high release ItacUous (El) and 
a second enqiloying the set of tow release fractions (L). The latter generally included a DF of 10 for 
particulates to reflect potential for retention of activity in structures. The results are tabulated in Tables 
4. land 4.2. 

A case by case con^>arlson of the results for Configuration 1 :ndicates that the generic PWR and 6WR 
results are very similar. Generally, the results are within 20 iwfcent of one another, although in a few 
compjaisQQS the differences may be somewhat larger. This siniiariCy would be expected on the basis of 
idivical site assumptions, weather conditions, interdiction criteria, and source term firactional releases 
adopted for both reactor evaluations. PWR inventories were j^enerally larger than corresponding BWR 
inveniories. The hi^ier PWR coosequences were atiributable to the assumed higher bumup, the inclusion 
of the la.si normal refueling discharge in cases where the last core discharge was considered, and the 
relatively larger PWR pool size mtise cases that considered fijU pool involvement. 
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4 Results o/ cbe Consequence Atulyses 

Table 4.1 Mean PWR Consequences 
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A limited Comparison can be made of tbe resvlts obtaxned in this effort with those of previous 
investigations. The consequence estimates obtained here are gmerally higher. For example, the societal 
dose cummitment (0 to 50 miles) for the worst case acciden; (fire, full pool involvetneot, high release 
fractions) leponed by Sailor^ was 2.6 million person-rem; Jo* reported 25.6 milli on p«rsoQ>rem; while 
in the present work 75.3 miiiioa person-rem (BWR) was obtained. As disenssed in Af^^endix A, these 
early ^ff(^ used identical inventory and source term assimptions. The diffeiences observed were 
primarily due to the pc^uladon assumptioos, The average population, density (0-50 miles which includes 
the large city) used herein was about 1 800 persons per square mile. This would support an approximate 
increase 

of a factor of two over the dose reported by Jo. The second major reason the ccmsequeoces are greater 
is the radionuclide inventory used here. The assumptions made for reactor power, end of plant life fuel 
bumup and fuel pool capacity, resulted in an inventory which has substandally higher quantities of the 
long lived radionuclides than previous studies. For «anq>li:, the loal BWR pool inventory of Cs-137 
was about a factor of 3 greater than developed by Sailor for the Millstone plant. Thus, the limited 
comparisotis would indicate that the consequences detennidid in this study were generally higher than 
the former studies. The consequences arc consistent with jarlier work, when gross differences in the 
underlying assumptions are taken into account. 
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4 Results of (he Consequei^ Analyses 
Tabic 4,2 Mcar BWR Coiuiet^uences 
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The total costs of fuel pool accidents observed in this study were found to rise more sharply than the 
societal dose. This reflects die tradeoff of protective {interdicton and relocation) actions. These actions 
are, of course, iatended to liioit public exposure to the releaied radioactivity, but at the increased cost 
of primarily population depeafou Interdiction and relocation expenses. Again the major obylcus i^tors, 
which wHl drive costs up in comparison to earliei studies, are Ihe larger population at risk and the larger 
Lnvencory of material considered in this study. This observjtion is supported by a comparison of the 
cemdenned land. Comparing Case IH in Table 4.1 or,4.2 with case lA of Table A.2, it can be seen that 
the coDdemned area has doubled. Although, Table A.2 identifies this as interdicted area, which might 
be subject to a distent interpretation given the usage of this term by the MACCS code, the text of the 
Sailor study clearly stated *... inierdicted area (the area wilt such a high level of radiation that it is 
assumed that it cannot ever be decontaminated). " Coademned land Ls deftned as farmland permanently 
removed from, production, as such it docs not account for tlic populadon affected area. However, the 
condemned area for case IH in the present study clearly inditates a more extensive contamination of all 
lands -when compared to the fomier study. This increase translates into increased costs. 
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4 Hesults of tlie Coflse^jueace Analyses 


Table 4 J PWR Core Melt Acdtlent Results 


AixMent . 

iJIiaveitteq', ; 
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'Societal Ddscs;^;'; 
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220. 
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■ 





s 


* Doses that were doc reported, have Iteen estimated from (be cmnbei of UtEoi faiallues aod (be BEIR-V 
ffccfl mmend ed rislc oocffideoi of J.0E4 publics pe: persoiweiE. 


(Reproduced from Reference 14) 


Fttf pers^ec^o, is imerdddfi^ to provide some comparison to core melt accidtmts. A major core melt 
accident (R^l. large early release) was seleaed from tbe results reported Id Reference 14, This study 
employed many- of the as&um^dons, i.e., population distribution and weather' conditions, that were 
employed i^ the present analysis, thus allowing for reasonable comparison. The core melt accid ent 
source termwas 100% of the noble gases, ^7% of the iodine grroup, 21% of the cesium group, 10% of 
the teUuriunj group, 12%' of the barium'^ strontium groups. 0.52% of the ruihemiim group, 0.2% of 
• tbe lanthanum ^oup and 0.6% of the cerium group. Table 4,3 su mmar izes the rqiorted results. 


The core nielt accident results are provided for two emergency protective actions: one in which a 
representative evacuation was modelled along with long term prtitective actions; and a no evacuation, no 
long terra protective action case. The later case, while unrealistic , provides a very conservative bounding 
estimate of the consequences. A case with protective actions identical to this study was not reported. 
However, the results of such an analysis would have provided res ilts intennediate to those reported (with 
the exception to condemned land which is not affected by cmes-gency response). Comparison with the 
results shown in Tables 4.1 and 4.2 clearly indicates that for worst case assun^tions, i.e., fill! pool 
involvement and large source term, the postulated Configuration 1 spent fuel pool accideof may have 
comporah/^consequeoces to a major core melt accident. 


Previous studies have elected to (pianUfy the risks and costs of fuel pool accidents using either Case 1 
or Case2 results. In their final analysis, Sailor, et al,.’ chose the last refueling offload/maxiraum source 
term accident results. In Jo, ct al.,* a worst case (fuU pool/maximum source terra accident) and a best 
estinuut: case (last refijclingi^maximum source term accident) were explored. For the present evaluation. 
BNL recomnunds that the estimated consequences for case 2L be used. This case ajmirnes that the 
accident is limited to Che last full core discharge (plu.t the la-tt normal refueling discharge in the case of 
a PWR) and the lower release fractions, that reflect some credit for fission produa retention. 


This recommendation has been made for the following reasons. As discussed in KUREG/CR-4982. there 
is a large degree of unceruimy associated with the fire propagation throughout the entire pool. 
Additioi^ly, mitigadve options such as rack modifications,^ (i.e., increased hole size) and fuel 
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4 Results of the Con&equeoce Aiialy^ 

managemeoi practices (incUuding clteckfirboardiug of fresh assciTibUes and the use of regions in the SFP) 
are all possible. Thus, it is possible to reduce the lilcelihood of propagation into the older assemblies. 
Regarding the lower fractional releases in ib& recommended case, BNL con^dered the iiDpUcadons of 
the accident that occurred at the Chernobyl ljniT-4 power plan; in the Ulciaine.” Although Chernobyl 
is clearly not an analog of the accidents treated in this section, several similarities eiust which have 
relevance to the fuel pool accident . These include oxidation of the clad, failed reactor structure and the 
avaiAbiSty of air. (There are of course many dissimilaridcs, such as the burning of the gr^hite 
moderator which provided additional heating and the expulsion of fuel fragments to the enviroiuneai 
during the violent steam explosion.) Nonetheless, it is diffiimlt co eavision that the spent fuel pool 
acddem(s) could resuk in much greater release. The estimated Chernobyl release, as a fraction of core 
inventory, was 1.0 of the noble gases. 2.0E-1 of the iodine, ~1.?E-1 of the cesium and tellurium, 4.0E-2 
of the strontium, 5.6E-2 of the barium, and approximately 3.0E-2 of the ruthenium, cerium and 
lanthamim group nuclides. 

A con^arison whh the source terms in Table 3.2, shows better agreement for the noble gas (NG), I and 
Cs groups with the Low (Case 2) idease source term. In contract, the Cbemdbyl releases for Te and the 
nonvoladles greatly etceed any of the releases shown. There are two justifications for the lower Te and 
nonvolatile grwp release used in this 'study. In the ca» <>f Te, the formation of as InteitDetallic 
compound with 7r in the clad is known to suppress Te release imiii the clad is completely oxidized. At 
Chernobyl, c omp lete oxidation of the clad probably occurred in the rubble bed that the reactor became, 
hi the spent fuel pool io^dem. SallCK’ et al. believed that'dadding would melt prior to complete oxidation, 
relocate and be quenched on the floor of the pool. The cladding material would thus retain Te. 

4,2 Configuration 2 - Results 

The offsite consequences for Configuration 2, "Cold Fuel in the Spent Fuel Pool," were modeled with 
the MACCS code using the input assumpiLoiis of Section 3.2. The deteiminUtic treatment outlined in 
Reg. Guide 1.25 was not pursued because it provided a limited description of the consequences." 

The estimated offsite consequences for each reactor type and assumed environmental release is shown in 
Tabl^4.4. 

A.s expected, titese results indicate a far lower level of offsite consequences than the Configuration 1 
cases. The much lower inventory is the obvious reason for the low level of predicted accident 
consequences. In no case is prompt fatalities indicated. Societal doses are very murfi lower than Chose 
developed for Configuration ! accidents. These low doses are reflected iii the low numbers of latent 
fatalities estimated. For either reactor type a very small area of fermland is predicted to be permanently 
condemned, only when the high gap release fractions (worst case assumptions) are employed. These 
lands are well within 10 iniles of the plant. When the low gap release fraction (central estimate) was 


The Reg. Guide 1.25 methodology is limited to noble gaites and iodiae. The extension of dtis 
melhedology to address the small fraction of paniculates posulated for Configuration 2 is beyond the 
scope of this program. 
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4 Resale of the Consequeocv Analyses 

employed, the coodemnadon of kod was not predicted. The esdnated total off site cost, excluding health 
costs, range from 28 miliion dollars to negligible, depecdeat on reactor type and release assun^tious. 
These costs are very much lower than the Configuration 1 act ident. 


Table 4.4 Mean OfTstte Consequences • Configuration 2 
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1 
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0-50 

0 

7.E+* 

31 
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6 



0-500 

0 

9.E+* 
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BWR 

Low gap 
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a.E4:. 
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□eg. 



o-soo 


!.E+i 
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1 * Indicates within lO icikt of pluu ** excludes buhb ellfecU. 'DBg' dj:Dotes ne^igibte | 


To estimate Che dose at the site boundary (0.4 miles beyond the ])oint of release) the MACCS calculations 
were repeated, since centerline dose was not predicted for the "relocation only" emergency response. 
The code requires an evacuation model to calculate centerlioi! dose. To maximize time in the plume. 
BNL chose a ten hour delay to start the evacuation. Thus, individuals near the site boundary were 
exposed for ten hours to the release, (hen evacuated. The lifetime whole body elective dose equivalent 
for this exposure was calculated. Both the high and low source terms assumed for Configuration 2 were 
evaluated. A.% calculated by the MACCS code, these doses included exposure from all direct pathways. 

In the mean, the doses at the site boundary were estimated to be 930 and D.9 mrem, for the high and low 
PWR Configuration 2 release assumptions. The BWR doses were estimated to be about a'fector of 4 
lower 

For the purpose of regulatory requiremeiit analysis, it is reconunended that the consequences developed 
with low fractional releases be employed. The consequences estimated with the high gap releases should 
be viewed as an upper limit, as no credit is taltea for retention in die pool or in the undamaged housing 
structure. Clearly, some level of fission product retention in the pool and in the stniccure is to be 
expected. The low fractional releases therefore would appear to provide a more reasonable estimate of 
the actual releases that could occur. 
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4 Results of the Cooscqueocc Ajul7se$ 

Connguration 2 - Onsite Conseqiteitces 

Onsite dose assessments were performed with the Ratnsdeli model” and the model provided in Re^, 
Ouide These determiiustic analyses, which take into aoxiimi the eotralnment of the release into 

a building wake, were performed for two polar weather coodidtios to provide an indicaticn of the range 
ofaniidpated dose(8). Descriptions of these dispersion/dose mcdels are provided in Refaeace 30. For 
the l&iiifdeU model, unstable A and stable G weather cooditioos were evaluated at a 1 meter/sec wind 
speed. For the Reg. Guide 1.145 model, Class A and F weather were evalua ted . The release was 
assumed to occur at a height of 10 meters and the reactor structirc bad an effective area of ISOO square 
meters which enters into the descripdon 

Table 4.5 Configuration 2 Estimates of the Committed SO Year Dose to a Worker 


, ;!Moaef *“ • 

A! 'Instability 


-PWR 


Ramsdell 

A 

0.88 

0.24 

1 

G 

1.23 

Oi33 

1 Reg. Guide 1.145 

' . A ■ 

.0.60 

0.16 

1 

F 

4.24 

1.14 


of the building wake. The integral 50 year efiective whole body dose commitment &oni cloudshinc and 
inhalation were estimated 100 meters downwind of the release. The necessary dose conversion fectors 
were taken from the MACCS code DOSDATA file,'* These calculations conservatively assumed an 
individual is immersed in the release plume for the entire 2 hour duration of the release. 

Table 4.5 provides the estimated on site ("parking lot") dose assessment. Only the lower release for 
each generic reactor type was evaluated. 

The nanse of dose is dependent on both the assumed weather conditions at the time of release and the 
model that was employed to anive at the result. In all cases, the esUmated doses for the single assembly 
fuel handling accident are relatively low. 

Since the Ramsdell model has hcen developed more recently than the regulatory guidance and since it has 
been based on the results of experimeutation, the authors werj incUned to place more confidence in its 
estunatfiS. Thus assuuung stable weather condition G at the tinKi of release for a degree of conservatism, 
the onsite worker dose from the postulated fuel h^dling accident were estimated at 1,2 and 0.3 rem, 
PWR and BWR, respectively. 

The cleanup and decontamination costs for the Configuratiof 2 fuel handling accident were estimated 
iiigiTitf the cost estimaies provided in a study performed by Pacific Northwest Laboratories (Ph<L) . Three 
reactor accident regimes were considered in the PN L study. The least severe of diese regimes, assumed 
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4 ResallS of tb< CoilsequciL;c Analyses 

th^ the accident involved a 10% cladding failure, no fuel raeiiing, moderate cooumination of 5tnjctures 
and no significant damage to the physical plant. While the extent of assumed fuel damage was greater 
than the single assembly fuel handling accident, several sicuilarities are observed. The cleanap and 
decontami latioo of the plant structurefs) to bring the pkne the site to a safe condition wUl require 
damaged fi el removal, water cleanup, and surkce decootamiiiaiion of walls, floors, etc. Since a release 
of fuel flaes for a mechaiiical disruption of the fuel cladding Is postulated, aiul complete letentioo in (be 
pool Is not assured, potential fisstQci product conlaminatioD of the mterior of the smichire housing 

the spent fuel pool must be assumed. As such, the estimate developed by PNL provides a basis for 
f rtimahng (be cle3Qup cost of a fuel pool accident. The costs were $98 and 72 million (1981$) for BWR 
and FWR plants, respectively. If we assume that the extent of cootammatioc and complexity of cleanup 
and decoommination are proportional to material at risk in the respective accidents and the cleanup cost 
escalates at 5% per year, the BWR and PWR costs for a fuel handling accident are $2.7. and 7.8 nuliion 
dollars, respectively. Since these costs may not be totally elastic, a contingency hictor of three has been 
added. Tim places the total onsite coat at approximately S9 to 24 mlilion dollars. These costs are 
relatively ^roail aaJ ftmher quandficatkjn is not believed to bt necessary ftir this analysis. 

4,3 Configuration 3 - Results 

Oflsite consequences were again modelled with the MACC5 code. The identical set of assumptions that 
wete employed in the Configuration 1 and<2 analyses were used for Configuration 3 with the following 
exceptions: the oxhislon boundary was 100 meters; the release hel^ was I meter; and the height and 
effective width of the ISFSI were 2 and 6 meters, respectively. The appropriate Configuration 3 
inventories and source terms were used. The use of the MAC<!IS code, or for that matter, any Gaussian 
dispersion tpodel, at a distance of ICQ meters is debatable. It is generally agreed that the erqierlmentally 
determined dispersion parameters, and more importantly, the analytical expressions used within the 
MACCS code to summarize this data, provided a beoer picture of plume behavior at a distance greater 
than several hundred meters. Thus, the estimated results the MACCS code close to the point of 
release are Subject to an atldififmal degree of uncertainty, where^is results beyond several himdrcd meters 
are not. H:)wever, this limitation is minor in comparison to tlie limitation discussed below. 

The standard treatment of estimating ofiiite consequences with the MACCS code, and in particular 
sampliilg ^preseotativc weather conditions, is in conflict with the assumed accident sceoario. The 
accident was assumed to be initiated by a tornado driven mhsile with resultant very rapid release of 
material, 'rtic weather conditions at the time of release arc therefore more accurately described as high 
turbulence with very high velocity winds. Accurate treatment of these conditioas is beyond the 
capabilities of (he MACCS code. However, the results obtained with the code executed in the typical 
kshlon of apident analysis, should provide a conservative estinuite of the accident consequences. (It can 
be stated thu the anticipated dispersion occurring in the wake of a tornado would be much greater than 
that predicted for practically all other weather conditions). 

The estimated offeite consequences for each type of reactor fiiel is presented in Table 4.6. 
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4 Resulcs of C9o$ei)De&ce Analyses 

The offsite consequence estimates provided in Table 4.6 we qniiLitatiyely comparable to those obtained 
for Con^guration 2, and low in conqjarLson to Configuration 1 . 

To obtain an estimate of the dose at the site boundary (for Coofiifuraiioa 3 the site boundary was placed 
at 1(X) meters beyond the point of release), the MACCS calailaiions were not repealed as was the case 
for (^nfi^ation 2. The results of the Reg. Guide 1.145 treatment,® which were intended to assess 
svorker esqjosuies, also serve as a reasonable estimate of the dos? at the site boundary, since the ISFSIs 
were located 100 meters from the exclusion boundary in this strdy. The 5C year committed doses are 
472 millirwn for the PWR and 82 miilirem for the BWR. The cifference in estimated committed doses 
is piimaiily attributable to the greater nuclide inventory aad the hi gh er bumup associated with the PWR 
assembly. 

Table 4.6 Mean Offsite Consequences - Configuration 3 
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'neg* denotes ncgiigfoic. * «xchides tStas 


Onsite costs for Coafrgaratlan 3 are estimated to be the sum of tbi replacement cost of the damaged cask 
and of the removal and disposal cost of cont^ninated soil. The cost of an ISFSI cask U $0.75 to I 
million dollars. The onsite area that is contaminated is estimated to be 0.002 square miles. Assuming 
the affrcted soil is remcFved to a depth of 3 inches and a disposal cost of $320.00 per cubic foot, the soil 
cleanup costs am approxunaiely S million dollars. The total estimated costs are about 12 million dollars, 
including ^ contingency factor of about two. 

4.4 CoaTiguration 4 * Results 

After all the spent fuel has been removed from the site, the radiotnclide inventory that remains, although 
considerable, primarily consists of activated reactor conqionenu and structural materials. There axe no 
credible accidents that can mobiliae a significant portion of this activity. Previous studies^** have 
estimated I'hat routine and postulated accident releases to the envirotunent were in the range of [id to 10 
mCi. Releases of this magnitude are also expected to result In negligible onsite accident worker doses 
and negligible onsite contamination. 

For the puipose of estimating onsite aeddent cost one could consider an accident at a power plant similar 
to the ■postulated borated water tank rupture accident that was iliscussed in the. Rancho Seco exemption 
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4 R$«ulU of the CoosequcBce Aoalyses 

retpjcst.” I Htts scenario posoilated that the most severe acddert was the postulated rupture of the borated 
water Knrage tmic (BWST) which could release about 450»00(> galioos of slightly radioactive water onto 
the plant erounds. The level of released acdvicy was small, but it was assumed that a cleanup of the 
grounds would be required. Hie cost of cleanup is driven by the vuliime gf liquid and oot directly by 
the level of activity in the water. This is Illustrated by Tabl^ 4.7 and 4.8 which preseat the expected 
concentraition of radioisotopes in the BWST. Table 4,7 presents the expected level of short-lived 
iadi4isci(<^pes, while Table 4.8 provides the level of Long lived radioisotopes at selected times after 
sishdown. Most of (be radioisotopes listed in Table 4.7 decay to nothing within 120 days, and virtually 
all are goip after 1 year. 

At Rancho Seco, the BWST has a capacity of 450,000 gals . The activity of this water is extremely low, 
and after js years is primaniy due to tzidum with an activity' of SOOO curies, (a soft beta emitter) and 
approximately 60 mCi of C&-I37. This amount of radloactvl^ is generally considered to be a trace 
contamlDadon; all the shorter half-lived nuclides, shown on Table 4.8, have decayed away. The cleanup 
estimate developed by the Sacramento Municipal UtlHty District (SMUD) for the Rancho Seco plant 
prunarily consisted of (be removal and disposal of 18 inches of gravel and two £eet of the underlying soil 
m the vidnity of the BWST. This would result in the disptisal of about 150,000 ft* of soil. SMUD 
assumed i 1991 waste disposal cost of $150.00 per cubit foot. Waste transportatios costs were 
neglected. 

BNL mcNMed the Rancho Seco plant specific estimate to mate it more geueric by using the 1995 disposal 
cost of $3io.0a/lt* for the Bamu%U faclhty.*^ This results in a cleanup cost of about $54 million.* 

However, ijt likely that cnich of this coQtarainated water would migrate toward the water table and not 
be captured by the mechanical removal of (be surface soil. The contaminated water could reach the water 
t^le belcFw the site and result in tritium levels in excess of the pmtimum cancentration limit for drinking 
water. BfjlL has calculated (hat in the time it Cakes the plume to zeach the site boundary, radioactive 
decay and dispersion could be expected to reduce the tritium concentralion below the maximum 
concentration linut for drinking water, thus it is a^tumed no treatment would be required. 

In order to encompass the cost of onsite groundwater characterization, groundwater moditoring and 
sampld telling over approximately 60 years, tbs waste disposal estimate of $54 million has been 
multiplied py a factor of —2 to $1 IQ million. 


‘Consisting of removal, disposal and restoration costs. Waste transportation costs were neglected. 

I 
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4 Results of tbe Consequence Analyses 

Table 4.*? Activity of the Short-Lived Isotopes In the Boric Acid Concentration Tanks 
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Table 4.3 Activity of the Long-Lived Isotopes In the Boric Add Concentrate Tanks 
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'‘'Assumed release to atmosphere ai time of Spill 
‘'6,7(-4) - dTxlir* 
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5 REGULATORY ASSESSIME YT SinVIMARY 


Tbe preceding Sections of this report have provided an overviev' of the processes that arc likely to occur 
wbeo a nuc^ penttr plant pennaoemly ceases op^ation. The primary focus of this study has been tbe 
storage alteratives tor the spent hiel. Section 4 ecamined muhipti; cases for each spent fuel configuration. 
A *^e5^espni^' case/consequenee analysis was presented for each spent fuel storage configuratioo 
including! societal dose, l a t en t fatalities, the amount of condeiimed land, and the estimated cost of the 
postulated accident. 

After a plaht is peimanently shutdown, awaiting or in the decommissioning picx:ess, certain operating 
based regulations (or technical issues) may so longer be applicable. The purpose of this section is to 
present the results of this legulatory assessment 

A list of c<^didate regulations was identified ^om a screening of lOCFR Parts 0*199 Each of these 
technical isslies was subjected to a detailed review which included federal register notkas, SECYs, NXC 
policy statements, regulatory guides, standard review plans, NUl^Gs, NUB£G/CRs, 

\etc, to develop an understandin g of the regulatory 

bases. Tbe continued ^licabillty of each tissess^ within the context of each spent 

fuel storageiconfiguration, the results of the consequence analyses, as well as the expected plam status. 

With the possibie exception of Part 171, ’’Annual Fees for licensees," each regaiation is ultimattiy 
focussed pu the protection of public heal^ and safety. However, a particular regulation Quy not be 
applicable to a pennanenliy shutdown plant in general, or a specxic spent feel storage configuration. For 
example, an exenq>tion from the containment leakage testini; requirements of 10CFR50.54(o) for a 
permanently defueled plant will not impact public health arti safety as the plant risk is primarily 
associated with the spent feel that is now stored in the spent feel pool outside the primary containment. 

The results of the regulatory assessment are presented in Table S.l. The detailed reconunendations, 
including r^latory background, specific cites, aud regulatoty assessment are included as Appendix B 
to this repoji. 
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S Regulator; Assesstnfial Summary 


Table S.l Assessment of Continued Regulatory /Applicability for Permanently 
Shutdown Nuclear Power Reactors 
(Summary) 
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Regulatory Applicability^ ^ 
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S Regulattny Assessmeot Summaiy 


NOTES 
i. iocn. 


TO TABLE S.l 

Parts 0 to 199, revised Jamiiary 1, 1995. 


2. All othpr legulatocy requiremetus applicable to nuclear power reactors aul not listed in this table are 
assumed to remain in effect, unless addressed by a plant-specific coemption. 

^ p- 


3. The sppit fuel storage coofigurafioQS are defined in SecUems 2 and 3 of this report. Briefly: 


Configuration 1 - hot fuel in the spent fuel pool 
ConfiguratioQ 2 - cold fuel In the spent fud pool 
ConfiguratioD 3 - all fuel stored in an ISFSl 
Configuration 4 - all fuel shipped offsite 


4. Configumlon 1 also assumes the licensee has a Possession Only Ljeensee or that a confirmatory letter 
has beejn issued to prevent refueling the ve&sd without hfCC authorization. 

5. F-Regulation continaes to be fiiUy applicable for this speni: fiid storage configuration. 

P-Regulation is assessed to be partially applicable for this configuratioD. 

N-Regulation is not considered appUcuble to this configuration. 

6. A peniunrady shutdown nuclear power plant may store its fiiel in an Independent Spent Fuel Storage 
Instaliiuon, before, during, and after the plant itself has been decomnussioned. As such, 
Coufigilraiioa 3 must examiae the regulatory requiremenis for the plant without fuel (aimUw to 
Configuration 4) and the ISFSl. This necessitates two (or more) entries in Table 5.1 for 
Configuration 3. The first (and second, if applicable) pertains to the plant itself prior to the 
complcjion of decommissioaiag. The last entry examines the Part 72 requirements for the ISFSl. 

7. The requirements of Configuracion 3 remain applicable until sll fud has been removed from the ISFSl 
and shipped offsite. 

S. ln\lditioTi to the applicable provisions of Part 72 as noted for Configuration 3. Parts 2D, 21, 71, and 
73 remain applicable to tbe transportadon of spent fod fiom the ISFSl to a HLW repository or MRS. 

9. Although the Part 26 requiremEOts may no lodger be appropriate for certain spent fuel storage 
configurations, the recordkeeping tequiTements of Section 26.71 are still applicable. 


to. The, Part 26, Fitness for Duty requirements reman applicable for Configuration 1. However, 
the scope of the program can be limited to those personnel with unescorted access to the fuel 
building. 

ll, Tbel technical specification requirements are very pint specific. Plant systems and controls 
.necessary for the continued public health and safety will vary from plani to plant. BNL 
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5 Rf^ulatory Assfsgttcni S ummar y 

reconunends a plant-speciitc ameodment request to reduce tbe scope of the Operating tech specs 
or iostituie dcfueled tech specs. 

12. BNL recoauneods that all emerget^y planning and preparedness requiremenis temain applicable 
to Configuradoti 1, with the excepd<» of the Emecg^mcy Response Data System (Part SO, 
Appendix E, VI). 

< *■' 

13 . BNL recommends site-specific eilcuiarifTn< to establish a nr.v smaller EFZ bouiidary for die plant 
for Configuration 2. Based on the assumption (subjeid to plant-specific verification that no 
members of the public will be exposed in excess of ibe EPA PAGs^ BNL recommends the 
licensee apply for exemptions from the following Part 5l) EP requlremeius for Coofiguratioa 2; 

• The early public Qotxfication tequirements of S0.47(b)(5) and Appendix E.IV.D.3. 

• The periodic dlssemin^on of emergency planning Infotmadon to the public of S0.47(b)(7) and 
Appendix E.IV.E.6. 

• Ofiaite emergency fatties aod equipment such as the EOF. and the emergency news center 
(50.47(bX8), Appendix E.IV.E.8). 

• Ofisite radiological assessment and monitoriiig capability, including field teams (50.47(b)(9)). 

• Periodic of&ite drills and exercises (50.47OK14'), ^pendix E.IV.F.3). 

• Licensee headquarters support personnel traioing (50.47(b)< 15), Appendix E.IV.F.b.h). 

Since decommiasiosiiig accidents that do not involve spmt fuel have negligible public health 

consequences ofiahe EP can also be elbninated for Configw ations 3 0]anc only) and 4. 

1 4 . The emergency planning requirements for ISPSIs that are associa^ with an i^;>erath}g nuclear 
power plant are the subject of a final rule issued on June 22, 1995 [60FR32430]. 

15. Each licensee has a Fire Protection Program that, in addhion to safe shutdown requirements, has 
craimog requirements, administrative procedures anl controls, and detection/suppression 
requirements for plant areas that contain radioactive inventories with potential offsite 
consequences. BNL recommends deleting requirenumts directly related to safe- shutdown 

' cal^ilicy. Further reductions in the scope of the fire p rotection program should be on a plant- 
specific basis. 

16. Permanently defiieled plans are expected to be able significantly to reduce the scope of their QA 
program without impacting public health and safety. In accordance with 50.54(aX3), any 
proposed changes to the previously accepted QA progr;im must be approved by the NRC. 

17. The licensee should submit, per 10CFR50.54(i), a nwised operator requalification pre^am 

limited to fuel to reflect the defueled oonfiguradon. 

18. BNL recommends that ac least one licensed SRO be present or readily available on call at ali 
.times (s« 50.54(m)(l)), for Configurations I and 2. concern is maintainiog fuel cooling 
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S ftfgulatoi? Ajscmoent Sumiaary 

uader off nonna] coadidoos and the ability to carry cnit tbe units’ emergency plan (EP), at least 
in its early stages. 

In ampaiison to an operating unit, a pennanenUy ddueled plant has iesa vital equipment and a 
pomndally smaller vital atea(s). Accordingly, it is exiectod that these licensees wlU cotitimie to 
apply for exemptions to reduce the scope of the plan. 

Noc used. 

The scope of the laservlce Inspectiaa Program can be reduced to address only those systems in 
the existing plan that suppon spent fiicl storage. Some plants do not include spent fuel coaling 
in their program and may eliminate the Program in its entirety. 

The intent of tbe Station BiaCkewt (SBO) Rule is to maintain the risk of fuel damage due to SBO 
to -10^/reactor year. Permanently shutdown plastt meet the intent of 10CFRS0.63. BNL 
recommends existing SBO plant procedures and training be revised to reflect the storage of all 
fuel in the spent fuel pool. 

For Contiguratian 3, offiite power is required for ISf'Sl security and nionitoriiig systems, 

The Maintenance Rule does not become effective until July 10, 1996. Plants that request a POL 
prior to that date should not be subject to this requirement. A ftcility that is permaiwctly 
shutdown after that date will have a program to enhance mamtera n tf effectiveness which can be 
reduced to those systems that support fuel storage and handtiog, building ventilation and fifteriflg, 
radiation monitoring. 

25. Not used. 

26. ISFSIs are currently required to subtuil an annual update per 10CFR72.70. 

27. The Part 70 license remains in effect until the site is released for unrestricted use. However, an 
■» cxenqnion from tiw special nuclear material (SNM) coajol and accounting requirements of Parts 

70 and 74 and the safeguards requirement of Part 7;> can be issued after the SNM has been 
disposed of. However, please note that an ISFSl has its own requirements under Part 72. 

28. Not used 

29. Although the cuneni practice is to grant fell exemptions from the annual licensing fees for 
permai^ntly shutdown power reactors. BNL proposes a partial exemption for future years. As 
the NRC experience with large power reactor decommissioning grows, a fee based ou the 
services provided to these licensees could be ^pUed. Alternatively, Part 171.15 fee that is 
equivalent (o the ISFSI annual fee may be ^roprlaie. 


19. 

20 . 
21 . 

22 . 

23. 

24. 
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30. 


5 Regulacoiy A^sessmenr Smnnaary 

This reguizcory assess meat assumes aa onsbe. opemifig si<eoc fuel poo! is not necessary to sadsfy 
the fuel rctrievabilhy requirement of 72. 122(1). 
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6 SUMMARY AND CONCLUSIONS 


Brookbaven National Laboratory (BNL) has imderuJccfl a prograa (FIN b-2590}, "Safety anti Regulaiory 
Issues Related to the Pennaoeiit Shutdown of Nuclear Power PUats Awaiting i;)ecomixiissiofiing. " This 
report aumniarizes the resuhs of the program, which performed a regulatory assessixtent for generic BWR 
and ^^V^plants that have pennanently ceased operation. 

Previous studies have concluded that deconunissin ning rhar do not Involve spent fuel have 

negligible off*«ite and onsite consegooices. 'Iherefore this study ibeased on current and future spent feel 
storage alternatives for the permanoatly shutdown facility. Four spent feel storage alternatives were 
identiiied: 


Configuration I - 
Configuration 2 - 
Configuration 3 ^ 
Configuration 4 - 


Hot feel in the spe[^ feel pool 
Cold fuel in the spent feel pool 
All feel stored in an ISFSI 
All fuel removed feom the she 


Each of these configurations was further defined to support the < onsequeuce analyses and the regulatory 
assessment. A set of assumptions was developed to envelqie future end of life. nuclear power plant 
shutdowns, as well as plants that have premkurely ceased operatit n. Thus, this study postulated: higher 
end of life fuel bumups than presently experienced: spent fuel pools at fell edacity; and a high 
population density to account for future industry and populati m trends. . In addition, this study also 
differs from previous efibrts because the g3p release source te^ins, used herein, are partially based on 
experimental results and ioclude a small fraodou of feel fines. 


Consequence Analyses 

Several accident cases, wkh different inventory and release assiimptioDiS, were evaluated for spent 
feel storage coufiguralion. Table fi.l presents the consequences for the accident cases that were adopted 
for the regulatory assessment. The CoDfiguration 1 aemdeot postulates an event that causes die draimog 
or boycif& of the water in the feel pool, exposing the relatively hot spent fed assemblies to an aii 
environment. The most recently discharged assemblies self heat to a point where the Zircaloy oxidation 
becomes self sustaining, resulting in extensive clad failure and fiss :cin product release. As shown in Table 
6.1, the Configuration 1 accident consequences arc severe, appnjximating those of a core melt accident. 
These re.su!ts are higher in comparison to previous studies. Tfis is primarily attributable to the higher 
population assumptitn used herein. A secondary contributor b the greater radionuclide inventory. The 
assumptions made for reactor power, end of plant life feel bum ip and feel pool csqiacity" resulted in an 


'Does not impact The recommended Configuration I accident CDOsequeoces. 
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6 Summiry aud Conclusions 

inveRiory,V'Uh subsoinully higher <)u%ncicies of long KveJ radionuclides dian those assumed in previous 
Studies.' i 

After sufticieni decay time has elapsed and the rapid oxidation phenomenon is not likely, the luel was 
considered to be in Configuration 2, "Cold fuel in the spent fuel pool. " The accident initiator was the 
drop of a'siDgle assembly, resulting In a gap release. In ad^lition to partial releases of the noble gases 
and iodine (if present), small releases of the remaining nuclide groups are expected on the basis of 
experimentally observed releases of fuel fines. The source lemi for the lecommeoded Configuratioii 2 
accident cjase includes credit for the scrubbing eftect of the water overlying the fuel. 

As shown in Table d. 1 , (he estiinated consequences of the buod e drop accident are very much lower than 
those of ConfiguratioD 1. However, the consequences are higlkcr than a Reg. Guide 1 .25 analysis which 
would QO^ consider particulates in the gap release source term. 

Although the long term storage of spar fuel in the fuel pool is possible, this study considered the transfer 
of all ^(|l CO an ISE^l For accident analysis purposes, the Configuration 3 initiator is a tornado 
generated! mlssUe that pierces one cask of the I5F5I. The recommended accident cases assume one 
assembly is damaged. A high bumup release with a small amount of particulates was again assumed. 
As shown in Table 6.1, Che estimated cocLsequences are genei'ally less rhan the Configuracion 2 results. 

After all ^el has been removed from the site, the radionuclide inventory chat renums, although 
considerable, cannot be easily disposed into the environment. Previous studies have estimated very low 
accident ijeleases that would have negligible (^site and onsite health effects. For the purpose of 
estimating an onsite accident cost, this study considered th< postulated rupture of the Borated Water 
Storage Tank. The level of released activiry, although smalt, was assumed to require a cleanup. As 
shown in Table 6.1, BNL estimated a cleanup cost of 1 10 million dollars for this accident. 

Regulatoi|' Assessment 

After a plant Ls permanently shutdown, awaiting or undergoing decoounissloning, certain regulations, 
which are based on full power q>efatioti, may no longer be ^licable. BNL identified a list Of candidate 
regiil^ons'{or technical issues) from a screening of lOCFR Piirts 0-199. Each of these technical issues 
was subjected to a detailed review which included f^eral icfiisier notices, SECY memos, NRC policy 
statements, regulatory guides, standard review plans, NUREG reports, NlJREG/CR reports, etc, to 
develop anlunderstanding of the regulatory bases. The continued applicability of each technical issue was 
assessed viilhin the context of each spent fuel storage configuration, the results of the coosequence 
analyses, as well as, the expected plant configuration. 

The public rbk associated with a permanently shutdown nuclear power plant is very different froni an 
operating onii, both in magnitude and content. Accident sentences such as LOCAs and ATWs are no 


*NUREG/CR-4g82 used Millstone and Ginna information (Circa 19S7) to develop a "snapshot" of 
plant specific spent fuel pool radionuclide inventories tliaf have since been exceeded. 
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6 Sounnafy Am) ConctnsioBii 

longer retevuet to the (!«t>je[ed facility. Reguiatioos that aie designed to protect tiie public against fiill 
power and/or design basis acctdenis arc no longer applicable. Tberefbre, it i$ reconunended that the 
following regulations be deleted for all spent fuel storage coriHguraiions of the pennanently shutdown 
plant; 

* Combustible Gas control (50.44) 

• £C9S j^co^tance (li'iteria (50.45) 

* Eaviroomental'Qualificatiou) (50.49) 

* Operator Presence at the Controls (50.54 (k)) 

• Contaiitmeiit Leakage Testing (50.54(0), Appendix J) 

* Fracfiire Prevention Measvires (50.00, 50.61, Appendices G aiai H) 

• ATWS Requirements (50.62) 

♦ Loss of AU AC Power (50.63) 

Other reguiatioos, although based on the full power c^reraiiiig plant, may conriime to be partially 
applicable to the penoanenUy defueled fadli^r. Typically, the scope of these requiremenis can be reduced 
to elimioate those that do not pertain to the safe storage of the spent fuel or are so longer necessary to 
protect the health and safety of the public. The foUowiag :;egulations have been assessed to remain 
partially applicable for one or more coofiguiatioQS of the permanently shntdown plant: 

♦ Fitnes^ for Duty (Part 26, 55.63(j),(k)) 

♦ Technical Specifications (50.36. .36b) 

♦ Fire Protection Program (50.48, Appendix R) 

• Quality Assurance Program <50,54<a), AppeiKlix B) 

• Operator Staffing Requirements (50.54(ai)) 

• Operator Requalification Program (50.54(i), 55.45, 55.51)) 

* Security Plan (50-49(p). 70.32, Part 73, Part 73 Appendices B and C) 

• Inservice Inspection Requiremeors (50.55a(g)) 

• Maintenance Effectiveness* (50.65) 

Several technical issues da not fit into these categories. They are discussed below. 

■> e \ ' 

We have rLcommended the continued application of the perioiLic FSAR update requirement (5D.71(e)) to 
provide a basis for the 50.59 safety evaluadons that will be performed when a plant ceases (deration. 
The special nuclear material comrol requirements of Parts 70 and 74 should continue as long as fuel 
remains Within the plant. The annual fees for the pennanentlv shutdown plant licensees (171 . 15) should 
be adjusted to reflect the gei^ric regulatory costs that are directly applicable to their facility type. 

The emergency planning and preparedness requirements (50.47, S0.54(q), (t) and Appendix E) and the 
insurance [issues (S0.54(w) and Pan 140) were evaluated using the accident consequence analyses of this 


'Assumes a formal request for peroianeni cessation of opciJitign after 7/10/96, 
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stody. Tlw estiniaad consequences for the CoofiguTation I accident approximate those of a core dzangt 
accident. ; 

It is recanUneoded that all olVsice and onsite emergency plaooing requiremenis renmn in place, with the 
exception of the Emergency Response Data System requiremmts of Part 50, Appendix E, VI. 

i 

The emergency planning and preparedness (EP) requirements are expected to be eliminated for 

Cofifiguratjoa 3, based oo the results of the generic PWR calculation which estimated a 9 miliirem dose 
at the errJiiiiinrt atca boundary (see Table 6. 1)/ Part 50 o^iie HP reqairements can also be giimTnar<^ 
for Configi^ations 3 (plant only) and 4 because the spent fuel has been transferred to an 15FS1 (Part 72 
requirements) or transpe^ted offsite. Without spent foci, the plant is not a significant health rist. 

It is recommended that the onsite prt^erty damage and the offsite liability usance levels remain at 
operating reactor levels for the duration of CoofiguratifKL 1. The consequence analyses of Section 4 
support retiuced insurance reqtdremeots fiv the remaining eonfiguradoQs. 


'However, since plant specific parameters (such as, exclusion aieas) can vary we reconunend that the 
licensceijerr^ a plant specific evaluation for Configuration 2. 
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APPENDIX A PREVIOUS ANALYSES OF SPENT FUEL POOL 
ACCIDENTS 


A4 ^DISCUSSION 

The Reactor Safety Study^ considered accidents involving spent fuel. The inventory of material that was 
petentiaUy at riiik was iimited to one third of a reactor core. This was consisceoi with the intention of 
the routine ah^ing of fuel for i^iocessmg (or di^iosal). The Reactor Safe^ Study concluded that 
the risk associated with spent fuel storage was ejttremely small in comparison to thar with the 

operating reactor core. 

Paring the Carter administratioa a federal moiarohum haltsd ttxe r^ocessiog of spent commerdal 
r e ac to r fuel the absence of away'&om-reactor storage fadlitits cr a permaaent disposal facility, 
utilities had no alternative but to store spent fuel at the arte. This led to increasingly larger 

inventories of fuel being stored In react(»^ spent fuel pools. Modified spent fuel stora^ racks have also 
been et^loyed to further increase the ultimate capacities of niOst reactor spent fuel pools. 

A,S . Benjamin and others^’ published invest^ations -of the probable course, of events' following the 
complete draiinng of a spent fuel pool A theoretical model and the computer codes SFUEL and 
5FUBL1W were developed and enu>loyed to analyze (he therinal-hydraulic behavior of stored spent fuel 
assemblies on exposure to aii. These studies indicated, hat for certain combinations of storage 
conSguntions and decay times, freshly discharged friel assembLcs could self heat to a temperature where 
the air otidadoa of the zircaloy fuel riadding would become self sustaining. The additional chemical heat 
released during clad oxidation, which is comparable to the (hcay heat, then causes a rapid temperature 
increase with the resnltant failure of the cladding. AddilionaIl^', these studies further concluded that for 
certain conditions, the cladding of freshly discharged assemblies would anain a sufficiently high 
temperature to heat adjacently located assemblies, with lower decay heat, to the point of "ignition” (self 
sustaining clad oxidation). The possibility of propagatioi from assembly to assendily with the 
invdWement of the entire spent fuel pool inventory was not riled out in all cases. 

V.L. Sailor, et al. ,* reported a study of severe aeddenis in spen: fuel pools. Their investigation provided 
an assessment of the potential risk from possible accidents in spent fuel pools . The authors describe their 
e^ort as a '‘simplified analysis which followed the logic of a typical probabilistic risk assessment (PRA).* 
To assess the risk Sailor, et al. , quantified the frequencies of iiikiating events that could compromise the 
mtegrity of fuel pool, the probability of system failure coadicional on the initiating event, fiiel foilurc 
ocoirrenGe, the magnitudes of radionuclide releases to the enyinthment and the consequences which resufr 
from those releases as well as the consequences associated with these releases. 

In the Sailor study, two plants were pclmarily selected fer examination on the basis of perceived 
vulnerability 10 seismic events. A preliminary screening study using RSS metiiodology indicated seismic 
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ioitiated p(^l Mlure was the domiiunt risk contributor. The selected plants were the Millstone 1 (BWR) 
and the Cioiu (PWR) pUiUs. The operating histories of these plants were used to moctel. through 
application of the ORIGIN code, realistic radionuclide inventories present in their respeaive spent fuel 
pools, at time the study was performed. 

Ibe accident initiators considered in Sailor’s work were lo&s of pool heat removal capability, structural 
^diuTe of the pool due to missiles, selsnuc events or the drop of a heavy load on the pool wall, and the 
draining of the pool due to pneumauc seal huhire. The study concluded accidents which lead to the 
complete vaining of the spent fuel pool caused by loss of cooling, mis.sUes and pneumatic seal failure 
were very unlikely. However, ^ures resulting from seismic events and the drop of a heavy load were 
coududed be cred^le. though the frequencies of these accideuts was assessed to be quim xmcettaln. 
As- part of Sailor’s study, BNL performed a review of the SFUELIW models and code. T rtnited 
verifications of the code’s prediction with the results of small scale exptfimeots performed at SNL were 
- also made. i Sailor, et al., concluded that the SFUELIW code "provides a valuable tool for assessing the 
likelihood |)f sclf-sustaiamg clad oxidation for a variety of spent fuel configuratiom assumUig tim pool 
has been drained." 

Althcugh B^l- made at least cme noodifleaidon to the SFUELlVf code, their predictions of critical decay 
dmes.' Wrc in good agreement witli the earlier published restihs of the SNL staff, 

To estimate the release of radioactivity from the fuel pins, the authOTS cn^lcyed thc’CORSOR code,’ 
using the cjme-tenqMrature histories obtained with the SFUELIW code. These results are reproduced 
in Table A.l. The releases are expressed, as sets of fractions, which are applied to the total ioveotory 
of material involved in the acetdent The initial inventory of raiionudldes available for release as noted 
above was calculated with the ORIGIN code using the operating histories of the selected plants. Tim 
calculated inventories were a realistic snapshot of the activity present in the spent fuel pools of the 
selected pl^ts at the time Sailor’s study was completed These inventories are not presented here for 
several reasons. Both plants investigated were relatively small: 2011 Mw thermal in the case the fiWR 
and 1520 Mw thermal for the FWR. Continued operation at these plants has also increased their present 
spent TueFpool inventories. But more importantly , the last one third core discharge was for a normal 
refueling, and this would represent a signiftcani underestimiition of a full core off-load, whuh was 
evaluated in the present study. 

j 

Offsite acc|denf consequences in NUREG/CR-49S2 were calculated with the CRAC2 computer code.* 
Major assumptions used in the evaluation included: a generic site having unifonn population density of 
100 persons per square mile (approximately the national averse); generalised average weather 
conditions; and the emergency response action being relocatior. 24 hours after release (criteiioti 25 lem 
whole body projected individual dose coounitinent). The con&equenccs reported, societal dose and 


"The coolini time required to lower the decay heat of freshly discharged fuel assemblies to a point where 
the self-sustaining clad oxidation is unlikely to occur. 
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jjucrdictedjlajid, are prcsenied in Table A. 2. The risk estimates of Sailor’s work have been superseded 
by more recent studies.'^'* However, it should be noted that to evaluate the risk the authors ultimately 
selected thp consequence results of an accident where the only Che last refoeUing discharge is involved. 
In ihfc accidem, fire docs not propagate its way throughout the entire spent fuel pool, but the maximum 
rel^^fractioK were assumed (no credit taken for structures removing Ktivity), 

The 1989 ^report of J, Jo, et al.’ described a value/impact assessment of various proposed options’^ 
i ntep d e d to reduce the risk of potential accidents occurring in the commercial nuclear power plant spent 
fuel pool. [As was the case with prevjoos efforts, attention was limited to an operating plant. The risk 
docninant accidents, source terms and invenfory assumption were identical to tho&e investigated by 
Sail{», et al. Major differences in the estimation of the offsite consequences existed between these two 
studies, I|), et al., used the MELCOR Accident Coasequenai Code System (MACCS), Version I.4.* 
This code, developed by Sandia National inboiatory for the NRC, has rq)laced the CRAC2 code for 
offsite consequence assessment. Hie MACCS code has been used exclusively in the preparation of 
NUR£G.*li50 and iu suj^orting docamentatioc.*^ She assumptions which significantly affected the 
predicted consequences also differed. The Ziou site was selected by Jo to reprcsciu the ’'worst" case 
conditions lin regard to population densi^ distributed about a plant site. The actual population 
distrihutionj weather conditiCQS, land usage fraOiou and regi<iqa!l ecunomic date ^sociated with the.Zton 
site wei*e employed. These actual data, coupled vtith release assunq^tions of 100 percent pool 
invafvement and the set of maximum fractional releases specified by Sailor, were used to evaluate a worst 
case. Fori a best estimate caloilation of accident consequences, the study assumed: only the last 
refueling discharge is involved in the fire; Zion weather; average land usage and ecortoimc data for the 
state of Illinois: a 95 percent land fraction and a imifonn population density of 340 persons per square 
mije out tojSO miles beyond the plazd/ In both cases examined, no planned evacuation was modelled, 
since this was stated to have only a small effect on total costs anl societal doses. However, people were 
relocated at pne day based on projected 7 day dose c ommitme nt of 25 rem. (Prior to relocation people 
were sssum^ to be engaged in normal activi^r, which afifordei them limited protection from the early 
dose pathways.) The long lerta dose limit of 25 rem effective dose equivaiem ^DE) employed in this 
efpein was consistent with WASH-141XI. The results of these calculations arc shown in Table A.3. The 
public dose hnd offsite property damage were reported out to 50 miles from the plant. The public doses 
reponed by Jo, et al. , are factors of 3.5 and 10 (best estimate <nd worst case, respectively) higher than 
those reporjted by Sailor, et al The population density assuni^ions of the latter study ( 340 and 860 
persons pet^ square mile versus the IQQ used in the Sailor study) account for 96 and 87 perceot, 
respectively, of the observed increases. As such, and notwithstanding consequence codes differences in 
the release ^ health effects tnodeUng, the societal dose results of Sailor and the more recent Jo effort 
appear to be fairly consistent. 


“The "average population density for existing plants, circa 198Q. 
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TabJe A.1 Estimated Radionuclide Release Fraction During a Spent Fuel Pool Accident 
Resulting in Complete Destruction of Cladding (Cases I and 2) 
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Table CRAC2 Results f<w Various Releases CoiTesposding to Postulated Spent 
Fuel Pool Accidents with Total Loss of Pool Water 


' Case DesalptioQ _t - • 

^ * I-, s-t"/ ^ i 

;1WhoI‘ ; Body Dose 

. ^(MuMrenO 


lA. Total icvetiiory 30 days after discharge 50 
mile radial zone 

ll.&tio* 

224 

iDi 

ptal inventoiy 90 days after discharge 50 

le radial zone 

U-SxlO* 

215 

1C.» Ti 


7.1x10’ 

224 

2A. L 

2 

St fhel discharge 90 days after discharge 
tnlle radial zone (maximum release frac 
n) 


44 

2B. Last fuel discliarge 90 days alter discharge 
50 Tnilft radial zone (miniinum release frac- 
tion) 

I.UIO’ 

4 

2C. 50% of ail fuel rods leak J year after dis- 

charge 50 mile radial zone 

4.0 

0.0 


*Kdte that the consequeoce calculations in NUREG-1 150 are based on a 50 mile radial 20 oe, Case 1C 
is given as a sensidvity result. 

(Reproduced from NUREG/CR-4982) 
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Table AJ Offsite Consequent; Calculations 


'^e ; 


Source Term* 

Pojinlation 

fiealfliDMe 
; (pczsNt-ccia) 

Ofbte 1 fj 

'iW983)^^i 

1 

Average case 

Last hwl discharge 90 
days after dUebarge 

340 pencDs/mile^ 

7.97x10* 

3.41x10* 

n 

■i 

Entire pool loveoCory 

30 days after discharge 

ZioniKiFiLlatioQ 
(roughly Ii60 
percous/aiilB’ 

1.35xlO> 

2.62x10’" 


(Reproduced from NUREG/CR>52SI) 


Table A.4 Onsite Property Damage Costs Per Accident ^ 


warn 



Worst Case a 

1 Cleanup 

anri Decomanunadon 

l.dSES 

1.65H8 

1 aspii' 


7.2E7 

7.2E7 

RaplacedwDl power 

e.STES 

i.66E9 

Total mnriber of operating years xenuuning 

29,8 yean 

29.8 years 

Number of years plant is out of service 

5 yean 

7 years 

Expected Dollar loss 

8.24E9 

I.29EI0 


^ (produced from NUREG/CR-32ai) 


Occupational exposure far a major spent fuel pool accident '^as assumed in the lo teport to be siinllai 
to the estimated occupation^ exposure, of 4850 maD-rcm,“ incurred during the recovery of the Three 
MUe Island plant. The Jo report stated that 'This exposure is small compared to the potential off-site 
dose impact and more re&ied quantificadon appears to be ui.wananted. ' 

Onsite property damages were also estimated in the fo xtuly. The cost of a major spent fuel pool 
accident was expected to be similar to the cost associated wiih a Category D severe accident as defined 
in Reference 13. The estimates provided iu the Jo report an; reproduced in Table A.4. 


NUREG/(j:R-6451 


A-6 







































153 


A.2 REFERENCES 

1. 'Reactor Safety Study, An Assessment of Accident Rliks in V.$. Commercial Nuclear Power 
Plants,* U.S. Nuclear Regulatory Commission, NUREG-75-014 {WASH-i400), October 1975, App. 

S&tlon 5. 

2. Benjamin, A.S. et al, "Spent Fuel Heatup Followiag Loss ofWater Durit^ Storage," NUREG/CR- 
0649. May 1979. 

2. Pisano. N.A. et al., "The Potential for Propagation o:' a Self-Sustaining Zirconium Oxidation 
Following Loss of Water in a Spoat Fuel Pool/ (Draft Manuscript, January 1984) (Note; The 
project ran out of funds before the report was pubiisbed. 

4. Sailor, V.L. et al., "Severe Accident in Spent Fuel I’oots in Support of (jtneric bsue S2," 
NUREG/CR-4982, July 1987. 

5. Kuhlman, M.R et al.. "CORSOR User’s Manual,' NUHEGyCR-4173, March 2985. 

6. Ritchie, L.T. et al., "Calcuiadons of Reacb»' Accident Corewquences Version 2, CRAC2: Coo^utcr 
Code. User's Guide," NUREG/CR-2326, February 1983, 

7. Jo, J.H. et al., 'Value/Impact Analyses of Accident Preventive and Mitigativc C^ons for Spent Fuel 
Pools," NUREGfCR-5281, March 1989. 

8. Throm, E.D. "Regulatory Analysis for the Resolution of Generic Issue 82, Beyond Design Basis 
Accidents in Spent Fuel Pools,* NUREG*1353, April 1989. 

9. Jow, H-N. et al., "MELCOR Accident Consequence Code System (MACCS).' NUREG/CR-4691, 
I^bruary 1990. 

10. "Severe Accident Risks: An Assessment for Five U.l5. Nuclear Power Plants," NUREG-1 150, 
December 15>90. 

1 1. Aldrich. D.C.et al.. Technical Guidance for Siting Criteria DcvelopnwQt,* NUREG/CR-2239, 
December 1981. 

12. Heaberlin. S.W. et al., 'A Handbook for Value*lizq>4K:t Assessment," NUREG/CR-3568, 
December 1983. 

13. Burke, R.P. et al., "Economic Risks of Nuclear Power Reactor Accidents,” NUREG/CR-3673, 
^ April 1984. 

A.7 NUREG/CR-6451 



154 


APPENDIX B DETAILED REGULATORY ASSESSMENT 


B.l INTRODUCTION 

•• ^ 

TUfi sectioft provides a detailed a.‘>«&stiient of eadi of the regttladoos (or technical issoes) that may not 
be fidly s^pplicabk to pennsDCialy Bhotdovn oiclear power platis. This list of caodidate regnladoas was 
identified fivm a screcDiDg of aOCFRRirts 0-199* ftsdiapiesented in Table B.l. Each of these technical 
i&soes was sabjected to a detailed review which included roister notices, SECY xoemos, NRC 

policy statements, regulatory guides, standard review plans, ifUREG wpocls, and KUREG/CR reports 
to develop ^ uodeistaDdi n g of the regulatory bases. Hie conlinued ^plicabilzty of each tiir-hn«-^ { issoc 
was assessed within tltt crateaQ of each spent fiiel storage aiofiguratiaii,' die associated safety hazard 
analy^ results' as well as the oqpected plant Status. 

With the possible exception of Pact 171, 'Anttual Fees foe Licenses,” each regulzdoci la uLtimately 
focussed the protsetion of public health tfid safety, llov^er, a paiticulai emulation may be 
c^licable to a permaneDtly shutdown plant in general, or to a specific spent tod storage configuratian. 
For exanme, an exe^tioa the containment leak^e testing requirements of 10Cnt50,54(Q) for a 
pencaoetElIy detoeled plant wiU not impact public health and safety as the pl^ risk U'primarily 
associated jnth the spent fuel that is now stored in the spent fitel pool outside il» primary containment. 

The remainder of this sq^pendbt examines each of the candidate regulations of Table B.L A short 
discussion of the regulatory background and objective is prcrvtded. Ooi assessment of the cootmued 
applkabUit|y to each spent fod storage configuratioii is stated mth addidooal supporting mfonnatiou, as 
necessary. 


Ihe spesl<foei retiievabiii^ lequirements for ISFSls may perttxbate the regulatory assessment presented 
in this ^^ipendix. An ISFSl storage method (i.e., NUHOMS or storage only casks) that is presently not 
licensed for ofishe transportation under lOCFR Part 71, may require an casting onsite spent fuel pool 
to comply with the retdevabiiity requirement of 72,122(1). The BNL reconuneodadons assume: dual 
purpose cases are used: a NUHOMS transport cask will be licensed; storage only casks (with 
modifications) can be licensed for transport; or that foel traisfer methods will be licensed that do not 
require an operating onsite spent fuel pool. 
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Talil« B.l Assessment of Continued Regutatorj Appiicabillt; for Permanently 
Sbutdomt Nuclear Posm* Reactors 
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■ V Technlcal lBsue ' 
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NOTES TO TABLE B.l 


L lOCFR Parts 0 10 199, rcviaed January 1, 1995. 

2. All other reguMcwy requirEmems applicable to nuclear powe:* reactors and not listed in this table are 
assumed to remaui in effect, unless addressed by a plant-specific exemption. 

3. The spent fuel storage conftguc^ods are defined in Sections 2 and 3 of this report. Briefly: 
Configuration 1 • hot fuel in the spent fuel pool 
Configuration 2 • cold hiel in the spent fuel pool 
Coofigurauon 3 • all fuel stored in an ISFSi 
Configuration 4 - all fuel shipped offsite 
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^ipeodix B 

4. CcHifi^atioa 1 also assumes the licesuee has permaaemly caused opcratloQ and that a conlinnatory 
ieocf has been issued to prevent refueling tbe vessel without NRC authorization. 

NOTES TO TABLE B.l (Coot'd) 

5. F * Regulation condnuea to be fully applicable for tlius spent fuel storage conhguratiaii. 

P 4 Regulation is assessed to be parti^y applicable for ?hi.< conhguration. 

N I Regulation is not consideied applicable to this o^nfiguradoa. 

6. A p4nuanently shutdown nuclear power plant may store its fuel in an Independent Spent Fuel Storage 
Iz^stallatioD, before, during, and after the plant itself has been decommissioned. As such. 
Configuration 3 must examine tbe regulatory requlreiMstiCs for tbe plant without fuel (similar to 
Conflguraiipn 4) ^ the ISFSl. ThU necessities twoesTies in Table D.l'fbr Configuration 3. The 
first (and second, if applicable) pertains to the plant kseif prior to the con^lecioa of 
decommissiooing. The last entry examines the Pan 72 requirements for the IBFSL 

7. The requirements of Coniiguradon 3 reinain applicable uitil all fuel has been removed from the ISFSl 
and shipped of^ite. 

8. b addition to the ^licablc provisions of Part 72 as notoJ for Configuration 3, Parts 20, 2l» 71, and 
73 remain applicable to the transportation of spent fuel from the ISFSl to a HLW repository or MRS. 

9. Thi: regulatory assessment assumes an onsite, operating spent fuel pool is not necessary K) satisfy 
tbe fuel retrievability requirement of 72.122(1)- See tbe introductory section of Appendix. B for 
further information. 

B.2 REGULATORY ASSESSMENT 

Fli^e^ for Duty Progrsun 

Background 

The Fitness for Duty Program is contained in Part 26 of Title 10, Code of Federal Regulations. Another 
reference to the Fitness for Duty can be found in the Operators Licenses Section (10CFR55.53(j),(k)). 
The licking requirements fot the independent storage of spent nuclear fuel and high level radioactive 
waste ([OCFR72.194) do not require a formal fitness for duty program. 

The Fitlwss for Duty Final Rule was published in the June 7, 1989 Federal Register (54 FR 24468) The 
Supplerlienury Infonnaiion, published with tbe rule, provided the general background, the need for a rule 
and a summary of comments on the proposed rule with NRC responses. 
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The NRC Stated that the objective of the rulenakLng was to provide reasonable assurance that nuclear 
power plant personnel were not nientall/ or physically iinpaire«i from any cause which could adversely 
affect their ability to safely and competently perform their dutiss. The rulemaking action was taken to 
significantly increase the assurance of puhUc health and safety. AH workers with unescorted assess to 
the nicltfir power reactor protected area, as well as personnel who are physically required to report to 
the TSC or the EOF under emcrgeiscy conditions, ftlJ within tlie scope of diis rule. 

The associated bacldlt analysis found that the rule will prowl’s a substantiaJ increase in overall 
protection of public health and saf«y and that the direct and indirect costs of iiupleinemation are justified 
in view of the increased protection. In response to comments on the proposed rule, the NRC reiterated 
that the Fitness for Duty Rule was liTnited to nuclear power reictors and they saw no reason to 
the coverage of the rule to other facility types such as non-povser test reactors, materials fwilities, and 
special nuclear materials licensees. By extension, one can sunnise that the lesser public risk associated 
whh non-power reacuss. materials licensees, and indq^ndenl spent fuel storage, installatkiiia (ISFSIs) did 
not warrant (he Implementation of a fftness for duty program ai those facilities. 

Assessment 

Configuration 1, "Hot Fuel in the Spent Fuel Pool” postulated rapid zircaloy oxidation of the spent fuel 
rods after the loss of pool water inventory, The safety hazard analyses of Section 4 has estimated 
consequences that arc approximately equal to a severe core damage accident. Given the po^tiai 
magnitude of the consequences, it is appropriate that a formal fitness for duty program, in accordance 
with the requirements of lOCFR Part 26, remain in place. In recognition of the defiieLed stains of the 
permanently shutdown plam. and the lack of significant non-fuel sources of public risk,*^ It is 
recommended to reduce the scope of the program to those persoiuiel with unescorted assess to any area 
that contains equipment necessary to support and maintain coniinued safe storage or handling of spent 
fuel. As shown in Table B.l, the Part 26 xequiremects should remain fully applicable for licensed 
operators (10CFR55.53(j).(k)). 

Confipirafion 2, "Cold Fuel in the Spent Fuel Pool," has sufficiently low decay heat loads such that the 
cladding will remain intact even if all spent fuel pool water is lost. Configuration 2 considers the 
consequences of a dropped fuel assembly. The safety hazard analysis, as discussed in Section 4, shows 
minimal offsite consequences. On this basis, it appears that the Part 26 requirements for Configuration 
2 can be deleted without a significant impact on the public health and safety. 

In lieu of long-term storage in the spent fuel pool, a permanently shutdown nuclear power plant may store 
its spent fuel in an Independent Spent Fuel Storage Installation (ISFSI), before, during, and after the plant 
itself has been decommissioned. As such. Configuration 3 must examine the regulatory requirements for 
the plant without fuel (similar to Configuration 4) and the ISF5II. Although the posmlated accident for 
Configuration 3 does result in ofMte consequences, the results aic not dependent on human intervention. 
Other pofiiulajict ISFS! accidents found in the Hieranire*-^ do not result in significant offsite consequences. 
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As discussed below, decommjssiooin^ accideats. not involving spent ^el, do not have ot£site 
consequences. Therefore, a Part 26 piogram for Coofigiiratioit 3 would noc significantly ioqiact the 
health and safety of the public. The requirements of 10CFR72.194 regvding the physical condition of 
cerdfled 15FSI operalion personnel ^iverm 

CoofiguTadoii 4, "All Fuel Removed from the Site,* aasun^t that all spent fuel has been shipped o^ite, 
includi4c any that might have been stored in an ISFSL As discussed in Section 4, the postulated 
accidentk radioactive relieases to the aimosphere (hiring decommissioning do not pose a signiAcant threar 
to the o^ite workers and/or the public. 

I 

Based ok the limhed consequences associated with Coofiguratioa 4, a Part 26 Fitness for Duty program 
would not have a significant e^ect on public health and satiety. 

Ahbeugh the Fitness fer Duty Program requirements may no longer be appropriate for certain spent fuel 
storage configurations, the record keeping requirementa of sectioa 25.71 are still qqjlicable. 

Technical Specificadons 

Backgivvmi 

Section|S6.50 of 10 CFR, "Issuance of Licenses and Ccostructicn Permits" provides that each operating 
license Ibr a nuclear power plant issued by the NRC will cootain sucdi conditicHis and limitarioas that the 
Comraipion deems appropriate and necessary. Operating technical specifications, Imposed by Section 
50.36 ip the inttrost of the health and safety of the public, are included as Appeodbt A of the operating 
license.' 

Under 10CFR50.35b non radiological cnviroiiraeiital te<mrical spct^cations to protect and monitor the 
plant’s linpact on the environment can be included as Appendix B to the license. 

Each applicant for an operating licease pioposes technic.il specifications for its plant wluch are then 
reviewed by the NRC and modified, as necessary,. This process results in a set of plant-qjecufic technical 
spectficaficaa that reflect plam-^)ccific design and siting characteristics. Additional chatiges, in the form 
of license amendments, may be granted by the KRC over ihe operating life of the plant, as appropriate. 

Assessment 

Very f plants have a defiieled mode in thdr technical specifications. After a perniaoent cessation of 
operad >ns issued, the existing technical specificadons can modified to include a permanently defiieled 
mode 0 reflect the more iimited range of posmiated accllent and radiological consequences associated 
with a permanently shutdown nuclear power plant. The deluelcd mode will represent a signlficaDt scope 
reduction in conqiaruian to the operating plant technical specifications requirements. For example, 
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shutdown margin calculations, (normally required for all tech spec modes) and cooling tower drift or 
noise momtoring programs would oo longer be necessary from a health and safety or an environmcntaJ 
in^>act perspective. 

Sioc^thl' tecbnicai spedficatioxis can be very plant specific, it is recommended that the licensee submit 
an amendment rcqucst to icducc the scope of the operating teclmical specificatioDS and die eoviromiaental 
technical specifications* (or institute a permanentiy ddueled mode) after permanent cessation of 
cper^ons. Subsequent arTirndmeiTfs to the plant technical Specif cations may be appropriate aa the spent 
fuel decay heat declines (Configuratioa 2) or if all fuel is moved to an ISFSP or removed from the site 
(Configaratiotis 3 and 4, respectively). 

Combustible Gas Control 

Background 

The cocobusiSble gas oontroi requlremeoR are fbund in 10CFR50.44. These teqairementa were instituted 
to "improve hydrogen managenMnf iQ LWR facilities and to provide . specific design and other 
requirements to mirfgafft ^ coqsequencts of arfrjd^n ts restMfrrg- in. a degraded reactor core" [46 FR 
584^, OT81]. ■■ 

Asstssment\ 

The reqalrejnects focus on the capability for; measuring hydrogen concentrations, ensuring a mixed 
atmosphere; and controlling combustible gas mixtures, post IX)CA. The concern is that hydrogen 
generation due to metal water reaction or the radiolytlc decom:)ositi<m of water during a LOCA could 
result in a detonation or defla^ation that could fail prinury coutaioment. 

Obviously, the post LOCA control of combustible gases inside contrinment is an q>erating plant Issue. 
The p^nnanestiy shu^own plant stores all of its fuel outside contiinment; Che reactor pressure vessel and 
(he primary co ntainment are no longer necessary fission product barriers. Therefore, h is recommended 
that the requiiemeats of 10CFR50.44 be removed for all four spent fuel configurations for the 
permanently shutdown nuclear power plants. 


*The technical specifications on effluents for nuclear power resetors (50.36a and Appendix A) 
continue to remain frilly applicable to pennanently simtdown plants. 

"ISPSis Have their own technical specification rcquirernents under 72.26 and 72.44. 
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ECCS Acceptance Criteria 
Backgrotaid 

Tblac^cptance criteria for emergency core cooling systems iBCCS) for light water reactors is found in 
I0CFR50.46. This section requires that the ECCS be dwigaed to limit post 1X>CA peak cladding 
temperature, clad ondadoo and bydrogeo generation to S]}€C(iied values and provide for bng'term 
cooling. Acceptable ECCS evaluation models must addreis the sources of he^ during a postulated 
LOCA, clad swelling or rupture, blowdown phenomena, etc. Alrhmi gh diis section is primarily addressed 
during the design phase, operating license holders are required to estimate the effect of a chan^ or an 
error in the ECCS evahiahos model or the model application. Section 50.46(aX3) specifies the reporting 
and reanalysis lequirements, which are dependent on the magnitude of the error or change. 

Aiiersm|nr 

The purjioee of these requirements is to ensure that the ECC^ design can, and continues to be ^le to, 
mitigate Ithe design basis LOCA throughout the operating life of the plant. Without fuel in the vessel, 
a pennaptody shutdown plant could make changes to its ECGS systems without a significant puhUc heal^ 
and safejty impact, yet an ECCS revaluation could be KQuited. Therefc^e, the ECCS acceptance 
requirero^ms of 10CFIt50.44 may be deleted for all ^ent fuel storage coofiguratiotLS of the permmsently 
shutdown plant. 

Emei^ncy Elaimiiig 

Background 

The emergency preparedness requirements for nuclear power reactors are contained under 10CFR50.54, 
"Conditions of Ucenses." Paragraph (q) requires that a licensee, authorized to possess and operate a 
nucl^ power reactor, follow and mmntaia in effect emergent^ plans which meet the standartU of Section 
50.47Cb) and Appendix E to Fan 50. Paragrtqjh (t) of 50 .5i emphasizes the revision and maimecance 
of the emergency prqjaiedness program and requires an annual independent levievir. Section 50.47(b) 
presents sixteen lequirements for offsite and onsite emergency i-esponse. Appendix E to Pan 50 geneiaEy 
augments the requirements of 50.47(b). 

Due to the lower inherent risk to the public, other facilities licensed by the NRC typically have less 
stritsgent emergency preparedness (EP) requirements than nucliar power reactors. For example, research 
reactors and special nuclear materials licensees are also subjea to the requirements of Appendbc E to Part 
50. However, the size of the emergency planning zone for tiiese ^ililles and the degree of compliance 
to the requirements of Appendix E are determined on a case hy case basis. Materials license applicants, 
under lOCFR30.32(i) with quantities of radioactive materiri in excess of Appendix C to Pan 30 must 
furnish either: 
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• An evaluation showing that the nuximum dose to a person offtite due to a radioactive release would 
not exceed one rem effective dose equivalent or five rems io the thyroid . 

• An emergency plan for responding to the release of radioactivity. 

4 ' 4 - 

Assessment 

The estimated offeiie consequences of a rapid zircaloy oxidation event in the spent fiiel pool dictate the 
continuance of aJ) nuclear power rector emergency preparedness regulatoiy requirements" for 
Configuration I, "Hot Fuel in the Spertt Fuel Pool." 

Section 4 of this report developed consequence estimates biised oo generic BWR and PWR plant 
parameters, source term assumptions and recommeaded accident cases. The recommeoded' accident case 
for Configuration 2 had an estimated dose at the exclusion arei. boundary (0.4 miles) of 9 tniHirg i n for 
the generic PWR» This dose is well below the BPA Protective /ictimi Guide (PAG) whole body dose of 
1' rem at.the exclusion area boundary. Since diis dose estimate is based on generic plant assumptions 
(such as the exchisioir area benmdary, it Is recommended that the permanently ^utdown plant perfonn 
a plant specific evaluation for Configuration;2 and specify suficiently' sized emergency planning zone 
(HP2) so that the !^A PAGs are not exceed^ at the EPZ boundary. Based on out generic caiciilatidns 
for Configuration 2 Section 4.2, BhfL believes a permanently shu xlown plant EPZ can be reduced so that 
it resides entirely within the former full power exclusion zone, i.e.. within the site boundary, 

Section 4 has also stated that decommissioning accidents that do net involve spent fuel do not pose a 
significant health risk to the public. Therefore, office emergency planning is not required for 
Configurations 3 (plant only) and 4. 

It is recommended that the permanently shutdciwii licensee ^ply far exemptions from the following offsite 
emergency planning requirements for Configurations 2.3, (plant only) and 4; 

« The early public notification requirements of 50.47(b)(5) ajid Appendix E.IV.D.3. 

• The periodic dissemination of emergency planning information to the public (50.47(b)(7) and 
Appendix E.IV.E S). 

• CMfsite emergency facilities and equipment such as the EOF. and the emergency news center 
(S0.47<bX8), Appendix E IV.E.S). 

• Of&ite radiological assessment and monitoring cap^ilicy, including field teams (50.47(b)(9)), 

• Periodic offsite drills and exerdses (50,47{b)(14), Appendix E,IV,F.3). 

• Licensee headquarters support personnel training (50.47(b)C15). Appendix E.IV.F.b.h). 


’except the Etnergency Response Data System RequiremenLs of Part 50, Appendix E, VI , 
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n>& NRC lias recently issued a Itoal rule f^O FR 32430, 6/2d!/951. The emergency p lanning requirements 
for a cypicaJ, storage only ISFSI are provided to paragraptis 72.32 (a), (c) and (d). 

Onsite emergency planning requirements should remain applicable for all spent fuel storage 
ccAiii^^ons. 

Hre Protection 

Background 

Section 50.4S of lOCFR states, 'each operating nuclear power plant must have a fire protection plan that 
satisfies Criteria 3 of j^pendix A of this, part.' Criterioii3 ftates that fire detection and fighting systems 
of appropriate capacity and cs^ubility are required to minimiiEe the effects of fires on structures, systems, 
and c oepp o n enis anportari to safety. Section S0.4S fiirtlier states that basic fire protection 
provide i in two documents: Branch Technical Position AFCSB 9.5-1 and its Appendix A. The 
appcopiiaie document is (tependene on the plant's status as of July 1, 1976. the Branch technical 
Poattioi (BTP) AFCSB 9.5-1 is applicable to new plants dodreted after that date, while Appendix A to 
the BTf addresses older plants that were operating or uiufcr design or construction prior to 7/1/76. 

Assesxr^tti 

Akhou^ the emphasis of both these documents is the preservation of the safe shutdown capability Hnring 
and after a fire, the guidance recognizes other sources of rirk that wc not related to reactor shutdown or 
in vessel decay heat removal. Appendix A to BTP APCSI3 9.5-1 requires: 

• The fire protection program for new fuel storage areas (and adjacent fire zones that could affect the 
fuel storage zone) be fully operational before fuel is received at the site. 

* Fire protection and automatic detection for the spent fiel pool area. 

* Radwaste building detection and protection. 

• Materials that contain radioactivity imisi be stored in closed metal ranv-; or containers, away from 
ignition sources of combustibles, 

Each licensee has a fire protection program that, in addition to safe shutdown requirements, has fire 
brigade training requirements, administrative procedures and controls, and detection and suppression 
requiremeiUs for plant areas chat oomain radioactive inventories with potential offsite consequences. For 
Configurations 1, 2, 3. (plant only) and 4, we recommend eliminating those requirements directly related 
to safe shutdown c^abillcy. Additional reductiems in the scope of the 50.48 fire protection program cau 
be examined on a piant-specific basis. 

ISFSIs, under spent fuel storage Configuration 3, are subject to the fire protection requirements of Sectiem 
72.122_. 

I 
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Eavirpninental Qaalification 
Background 

Tber^Ei^iionmencal Qualification (EQ) of Electric Equipment ImpoitaDt to Safety for Nuclear Power 
Plants <10CFR50.4^ was published asafinalntJe in the January 21, 1983 Federal Register (48FR2729). 
The supplementary infonnation provided with the rule slates; 

The scc^pe cf the final tide cavers shatporrion cf equipment wporranr to si^ecy cotwnonfy r^red 
to as "sc^ety related”. . . . Safety-related struaures, systems, and conqtonems are dwse that are 
relied upon to remain Junctional during and foUcy/ing design basis events to ensure (ItJ the 
integrity of the reactor coedant pressuje boundary, ^i) the capidHlity to shut dom (he reactor and 
maintain it in a K^e shiadaim con^:don^ and fUi) the cupability to prevent or mtigeae the 
consequences of a c cid e nts that could result in potential offsite esqrosures con^rarable to the 
guidelines of lOCFR Port 100. Design basis events ate defined as condidons of normal 
t^teration, including andcipated cperational occurrences; deiign basis accidents; external events; 
and natural phenomena for which the plant must be designed to enrare jtoicffcwu (i) through (iii) 
above. 

Assessment 

The EQ rule is clearly lo electrical equipment that miifi t function during design basis events. In 

response to commenis on the final rule, the CocimUsLon stated that the EQ rule docs not cover the 
electrical equipment lo c a t e d in a mild Ciuyiromnent. With the permanent cessation of operatioos, the 
design basis accidents of the FSAR are limited to Section 15.7, Radioactive Release from a Subsystem 
or Compooenr. Ihe harsh enviiouinent associated with loss of coolant accidents is no longer applicable. 
Therefore, iOCFR50.49 can be deleted for the permanently shutdown plant. 

Qunlitv Assurance (QA) Program 

Background 

The plant-specific QA program that implements the Part 50 A|)pe[idir B QA requirements is described 
or referenced in the Safety Analysis Report per 10CFR50.34(bX6!>(ii)> Under paragraph (a) of "Condition 
of Licenses (50.54)," die licensee is required to inqilement the <JA program described (or referenced) in 
the SAR. Fuithennorc, paragraph (a)(3) requires NRC submiit'd and approval of any proposed charges 
that reduce the commitments in the previously accepted QA program. 
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AssessmeTit 

The pefinanendy defiided plaot can make aclccted changes to its operating based QA program without 
impacting public health and safety. As previously discusS'Xl in the technical specification section, each 
pftai Should evahiale the scope of their QA program and suhnit the revisions that are appropriate to their 
iaciUty and mode of spent fuel storage for NRC ^proval. F'erhaps R..G. 1.33 can be revised (or another 
RG issued) to address the QA program for (he PSD plants . 

Operator ReqnaliQcation Program 

Backgroimd 

Section 54Q) of IQCFR Part 50 requires an oper^or requali^ication program that meets the requirements 
of 10CE^S.S9(c). The l icensee may not decrease (be scope of the program, except as authorized by the 
Conuxu^ion. 

Arrcrraitenr 

Part 55| states the requirements for granting and maintamiiig operator's licenses and is oriented coward 
operacijig nuclear power reactors. As a consequence, portions of this section are not appUcable to a 
penxian)s»t]y defueled facility. The following sections should be revised to eliminate those regulatory 
requirejnems that soJely pertain to operating nudear pCFwei reactors: 

55.41. 55.43, 55.45(a), 55.59(c) - Written examinations, operating tests, and reqnaUfication program 
requirements should reflect the permansnUy defueled pLint configuration and the accidents that are 
applicable to the permanently shutdown ^ility. 

55.45(b) > The operating tests for a permanently defiieled plant should be administered in a plant walk- 
through. Sicnilatign ^dlities are designed for operatiiig power reactors, have limited usefulness for the 
de&el{^ configuration, and should not be required for the administration of operating tesu. in addition, 
Section 55.53(k) should be revised to reflect any modifications to the fitness for duty program that may 
he adopted fur the permanently shutdown nuclear power redactor. 

When all fuel is removed from the plant, either to an (SFS 1 (Configuration 3) or offsite (Configuration 
4) there is no longer any need for operators licensed under Pan 55, and the requalification program can 
be terminated.' 


‘As discussed in Section D. 1. this regulatory assessment assumes an operating onsite spent fuel pool 
is not necessary for fuel reCrievability. Therefore, licensol fuel handlers are not necessary for 
Configuration 3. 
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Operator Stafflog 
Background 

The ifcsi&d operator staffing requiretneau for nuclear power rca<iors are delineated in Sectioiu 50.54{k) 
and (m). 


ParagT^h (k) requires a licensed operator to be present at the controls at all times during the operation 
of the facility. A nuclear power unit is considered to be operating when it is in a mode other thaw cold 
shutdown or refueling. By extension, the permanently defueled condition does not require a licensed 
operator to be continuously present at the controls. 

Paragraphs (m)(2)(i) preseots onsite licensed operator staffing requiiemects for nuclear power reaaors. 
The requirccnents are bised on the immber of units operating (i.e., not in cold shutdown or refueling) 
at a she and the number of control rooms. However, onsite staf^i^ is required for apn-operatiflg units. 


Assessment 

The onsite staffing requirements of Section 50.S4(in) (ZXi) sbou'd remain in effect for Configuration 1. 
Our concern is the continued ability to: recover from o^'oonriai events (sveh ax the loss of fuel pool 
cooling) and activate the unit(s) emergency plan. lltB lower decay heat of the fuel assemblies in 
Cixifiguratioa 2 subject to the same concern as Configuraiion 1 . There is a Long time for recovery Irom 
most off normal events.* Therefore, it is not necessary to require continuous operator staffing onsite 
unless spent fuel or other objects are being moved within or above the spent foel pool, or other work is 
in process that poses a potential near term challenge to foel cladding integrity. Since Configurations 3 
and 4 do not require licensed operators, other personnel would have to be charged with the emergency 
plan responsibilities. 


Cont^iniiieDt Leakage Testing 

Backgrotmd 

Conditions of Licenses, 10CFR5O.S4, Paragraph (o) states that primary reactor containments for water 
cooled power reactors are subject, to the requirements of Part 50, Appendix J. This appendix requires 
periodic testing to verify the Icaktight mtegrity of the primaiy containment and those systems and 
components which penetrate the containment. 


‘The represent^ivc accident sequence, a fuel assembly drop assumes an operator Is present. 
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AssessTnent 

The primary coruinmeni of an operating plant is one of several fission product barriers designed to 
protect the public's health and safety in the event of an atsident. in contrast to an operating plant, a 
p^miocmly defueled facility stores all of its fuel outside containment. The defuelcd containment is not 
a source of public mk; previoas decommissioning studies*^ have deteimined that there are not significant 
of&ite consequences associated with accidents that do not involve spent fuel. Therefore, the continued 
maintenance of containment leakage integrity does not imhance public health and safety and it is 
recommended that these testing requirements be elurunated for Che pennaneody shutdown plant. 

Secuii^ Plan 

Bcekgntmd 

As part of the "content of applications* of Section 50.34, applicants for a Part SO license are required 
to submit a physical security plan and a safeguard contipgencj' plan. The physical security plan addresse.-? 
vital equipment, vital areas, and isolation aones and also demonstrates the applicant's compliance with 
the requirements of Part 73. 

Tbe safeguards coatingeocy plan includes plans for dealing with threats, thefts, and radiological s^ocage 
of special nuclear material in accordance with the cricena of Part 73, Appendix C, Section 50.S4<p) 
"Conditions of Licenses", requires prior Commission ^proval of any changes that would decrease the 
eflectiveness of the security plan/ the guard training and (lualification plan, and the submitted portion 
of the safeguards contingency plan Pan 73 and the associated Appendices 6 and C provide physical 
protection requirements, access authorization requiremenh;, genera! criteria for security personnel and 
safeguards contingency plan criteria for Part 50 licensees. 

Independent Spent Fuel Storage InstallJUions also have similar requirements for the ISFSl physical 
seqirity, guard training and safeguards condiigeocy plans undtr Section 72.44<e). Part 72 ^bpait H, Fart 
73, and Part 73 Appendix C. 

Assessment 

The intent of the physical security, guard qualificstion and training, and the safeguards contingency plan 
is to protect the f^ility against radiological sabotage and to prevent the theft of special nuclear material, 
[n comparison to operating units, permanently shutdown plants have a limited number of vital areas that 
are necessary for the protection of those systems required to support spent fuel cooling and storage. 


’Changes that do not decrease die safeguards effectiveness of llie aforementioned plans may be made 
without prior Commissinn approval. 
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For permanendy shutdown nuclear power plants witli fuel storage in tbe spent fuel pool (Configurations 
1 and 2), the use of license amendment requests is reconmendetl to reduce the scope of the security plan 
with regard to the numbei and cOent of vital areas and equipmeiu/ When the fuel is moved to an ISFSI 
or offsite (Configurations 3 and 4, respectively) there is no longer any need for the physical security, 
safe^.uu^ oootuigeDCy or guard qualification and craining plans for the permanently shutdown facility.* 
Please noos that the ISFSI has physical security requirements under Fan 72 Section 72.44<e), and Suhpan 
K which are indqpeudent of the plant Under Configuration 4, ail spent fuel will be shipped offsite 

and will become the responsibility of the DOE. 

Onsite Property Damage Insurance 

Baekgroimd 

The onsNe property damage lequiiemcnts for nuclear power pbnts are found in lOCFR 50,54(w), Each 
iioensee is required to have a minim um coverage limit of Sl.Oti billion or whatever amount is generally 
available from private sources, whichever is less. This insurance must be dedicated to the expenses 
associated with returning and maintaining the reactor in a sa-'fe and stable condition in the event of an 
accident and, removing or cootrolUng ousUe nidioacttve contamitiatino such that persuonel exposure limits 
are consistent with the occupational exposure limits of lOCFR Pan 20. In the event of an accident with 
estimated cleanup costs above a threshold of $100 million, paragraph 50.54(w)(4) provides for an 
automatic prioritization of stabilization activities. 

The onsite property damage insurance requirement was instituted in March, 1982 (47FR 13750) and 
became effective on June 29, 1982. This regulation has be<n amended several times over the years. 
During the amendmerU processes, the Commission provided iis views in. several areas that are germane 
to the permanently shutdown plant. These are: 

• the purpose of the regulation, 

* the required amount of uisurance tbs updating mechaaism, and 

« $100 million threshold for automatically detennining stabilization priorities. 

Each of these areas is discussed below. The regulatory intent is Uhistrated with cites from the appropriate 
Federal Register Notices. The CocamUsion’s pbiiosophy is then summarized and applied co the PSD 
plant. 


This reduction in the scope of the program could also conceivably reduce the size of the security 
force and procedures. 

“References 2 and 3 and the consequence analysis for Confi}turation 4 (Section 4.4 of this report) 
indicate that once all fuel is removed the predicted offsite releases of accidents that could occur daring 
the decommissioning process are much less than the lOCFR Part 100 limits. 
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Appenciui B 

Tbe Purpose of tbe Regulation 

The onsite property damage insurance requiremeat of lOCFR 50.54(w) was adopted as a final rule in 
1982 (47FR 13750. March 31 , 1982). As part of this Fedei'al Register Notice, tiie public comments on 
tfab pfopo&ed rule were discussed. Several commenters suj^est^ that the rule apply ouly to insurance 
covering decoatamtzution of a facility aufferiug ao accident and not to "all risk" property damage 
insurance. The Commission agreed, stating; 

"Because decoruamination insurance is the Commission's onfy concern from the point of view cf 
protecxing pid>lk health and safety, coverage to replace die existing facility on an "all risk" basis 
is beyond she scope of the Commission 's authority, “ 

This posdion has beat mffimxd in two subsequent amendntents to the regulation (52FR 28963 8/S^8T. 
5SFR 12163 4/20/90. Tbe 1987 ameodmeRt also mtioduced a decoDtammation priority which established 
a priority for st^ilizmg the reactor after aa accident to pre^t any significant risk to the public health 
and safety. 

The Required Antoont of Property Damage Insurance and the Updating Mechanism 

When the onsite property insuraiwe requirement, lOCFR 50.54(w), was originally instituted (47FR 
13750, 3/31/82), the Commission required licensees to "take reasonable steps to obtain onsite property 
damage insurance available at reasonable costs and on reaiionabie terms ftom private sources"/ The 
minimum coverage limit was specified as both; 

1. the maximum amount of pTt^ieny insurance offered as primary coverage by either American Nuclear 
Insurers/Mutual Atomic Energy Reiasurance Pool (AN1/N4 AERP) or Nuclear Mutual Limited (NML) 
- $500 million, and 

2. any excess coverage in amount no less than that offenxJ by either ANI/MAERP - $85 million or 
Nuclear Electric Insurance Limited (NEIL) - $435 tnillion. 

Thus, the minimum required was originally $5(X) million primary coverage and SB5 million excess 
coverage. By buying both excess layers, many licensees purchased a total of $1.02 billion in onsite 
property damage insurance (49FR 44646, 11/8/84). The Commission did not quantify a required 
insurance value at that time. The mioiraum requironent was ^’kwed as a reasonable amount of insurance, 
pending the completion of a study evaluating the cleanup costs of accidents of varying severity. That 
study was issued as NUREG/CR-2601, "Technology Safety and Costs of Decommissioning Reference 
Light Water Reactors Following Postulated Accidents".® 


*Of to demonstrate aa equivalent amount of protection 
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NUREGi'CR-2601 cvaluaied deaiup costs follewing three hill power accidenii of varying severity at two 
reference light water reactors. The scenario 1 accident is poetulated to result in 10% fuel cladding 
failure, no fiiel melting, moderate contamination of the containizeni stiuctuie, but no significant physical 
damage to buildings and equqnueni. The scenario 2 accidem is postulated to result in 50% fuel riaHHin^ 
faihi^, Ismail amount of fuel melting, extensive radioactive coQtammadoo of supporting buildings, and 
minor physical damage to buildings' and equipment. The sceuaiio 3 accident is postolated to result in 
100% fuel cladding failure, significant fuel luelring core damage, severe radioactive contamination 
of the containment stiucture, modern radioactive conumiitation of supporting buildings, and major 
physical damage to structures and equipment. A TMI-2 accident was assumed in the study to be of 
intemiiediate severity {scenario 2), 

The cleanup costs established in (be rqxirt ranged from S105.2 OQlUion to S404 J million far the reference 
PWR and from $128.5 million Co $420.9 miUion for refa’ence BWR. Allbough these costs are 
ccatsiderably lower than the roughly $1 hillicffi estimated to be mpiiied to cleanup TMI-2. the NRC noted 
(52FR28963 8/5/87) that the estimates do not include several TMI cost componeids such as, infUdon 
during the cleanup, additional dccontamioafion of the containment building, and the cost of fadllcy 
stabilization. These adtHrional cost crnisiderations cause the NtJR£G/CR-2601 cost estimates to increase 
CO $1.<K billion for Che most severe accidents studied and somewhat less for a TMI-2 ^e accident. 

One conclusion the NRC drew from this study was that the minimum insurance requirement of $585 
million would be insuSickot for some accidents. Accordingly, the NKC amended lOCFR 50.S4{w) 
{52FR 28963, 8/5/87) to require power reactor licensees to maintain at least $1.06 billion of onsite 
prqperty damage insurance. Ihe NRC noted that previous cTtei^ons from the full amount required by 
lOCFR 50.54(w) were still valid. These exemptions were gi'arted to four licensees of small reactors 
based on plant specific analyses of accident costs. The NRC stated: 

’’Jncreajiing the reipdred amount of insurance based on general technical studies in no way 

negates the continued validity of the specific studies upon which the existing aen^dans were 

based. " 

^ X 

The August 5, 1987 Federal Register Notice also presents a lummary of comments on the method of 
future adjustment of Che insurance requirement. The NRC agreed with many commenters that an 
adjusnnent formula tied to a measure of inflation (e.g. , the Consumer Price Index or the Handy-Whionan 
Constniction Index) would pot accurately reflect decontamination cost changes. Although it is expected 
that nuclear power reactor liceosees will purchase the maximum amount of insurance dut is reasonably 
available, the NRC reserves the right to perform periodic analyses to determine changes in accident 
recovery costs and to conduct nilemaiting based on these analyses. 
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The Threshold for Automaticall}' Determining Stabilization Priorities 

In response to the 1987 final rule on changes in property Insurance requirements, several petitions for 
nilemakiag (nodeed in 53FR 36333, 9/19/80) were received that requested clarification of the 
dedbn^ninadon and stahilizatico priorities. Asparl of that rulemaking (55FR 12]€3, 4/2/90), the NRC 
amended S0.S4(wX4) to require dedication of insurance pioceeds to decontamination and stabilization 
activities only if the estimated costs nxoeded SIOQ million. Ihis cutoff was viewed as a relatively minrtf 
accident where the availability of funds for stabilization decontamlaation activities Is not coasidered to 
be an issue. 

However, the Commission stated in this rulemaking drat if disputes over the stablUzation and 
deconiaminatkm process arise, the Rules of Practice under lOCFR Part 2 provide adequate procedures 
to resolve any issues, 

R iimiwflr y 

This backgrouod discussion escahlisbes that the purpose of lOCFR 50.54<w) is to protect health and safety 
in the unlikely event of an accident at I nuclear power plant. The miniinuin insurance requirement to 
assure post-accident recovery is based on the estimated stabUkation and decontamination costs developed 
in NUREG/CR-2601 for two reference plants. Since it is not the Commission's intent to require more 
insurance coverage than Is necessary for these purposes, Uceiosees of smaller reactors have been granted 
eitemptions from the foil Insurance requirement based on plant specific analyses that demoostiate lower 
cleanup costs. Finally, the NR.C retains the authority to establish accident recovery and cleanup 
priorities, regardless of the estimated stabilization and decontamination costs. 

Clearly the development of lower onsite propenry damage insurance requirements for the PSD plant is 
consistent with the intent of the regulation. 

Assefsitient 

Section 4 of this report developed accident consequence estimates for the four spent foel storage 
contigurations that were assessed for this program. 

Configuration 1, ''Hot Fuel In the Spent Fuel Poo!,' postulated rapid zircaloy oxidation of the spent fuel 
rods after the loss of the pool water inventory. The safety hazard analysis (Section 4) has estimated 
consequences that are approximately equal to a severe core damage accident. Given the potential 
magnitude of the consequences, it is appropriate that the onsite property damage insurance requirements 
of lOCFR 50.5A(w) remain fully applicable for Configuration 1. 

Configuration 2. 'Cold Fuel In che Spent Fuel Pool," has sulficlently low decay heat loads such that the 
cladding will remain Intact even if all spent foel poo! water is lost. Configuration 2 considers the 
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consequences of a dropped assembly. The Configuration 2 onsitm cleanup costs bas been estimated at S24 
a^UoQ. 

In lieu of long (cim storage in the spun fuel pool a pennanently shutdown nuclear power plant may store 
its fuel in an Independent Spent Fuel Storage Installation (TSFSI)i before, during, and after, the 
plant itself bas been decommissioned. As such, ConJtgiradon 3 must examine the regulatory 
requirements for the plant without fuel (similar to Configuj'ation 4) and the ISFSI, The postulated 
accident for Configuration 3 is a non-mechanistic breach of the ISFSI which damages a singleBWH or 
PWR fuel assembly.’ The Coofigufatioa 3 onsite cleanup co!»t is estimated at $12 million. 

Caafiguiahon 4, "All Fuel Removed from the Site," assumes that all spent foel has been shipped ofiisUe, 
including any that might have been stored In an ISFSI. As discussed in Section 4, the postulated 
acctdaital radioactive releases to the atmosphere durii^ decommissioning do not pose a significant threat 
to the onsite workers or the public. For the purpose of estimating onsite acmdeot cleanup costs, the 
postulated scenario for Configuration 4 Is the rupture of the borated water storage tank. Approximately 
450,000 gallons of slightly radioactive water U released causing soil contamination. The estimated 
cleanup cost Is $110 million. 

Inservice lospecdoa and Testing ISl and 1ST Requirements 
SMkgrouad 

10CFR50.5Sa, Codes and Standards, require that ASME Code Class 1, 2, and 3 pun^is, valvec, vessels, 
piping, and supports meet the Gesting and examination requirements set forth m Section XI of the ASME 
Boiler and Pressure Vessel Code. Each licensee is required to update and submit their ISl and 1ST 
Programs every ten years to the edition and addenda referenced in |0CFR50.S5a(b), 12 months prior to 
the start of the 10 year interval. The initial interval begirs at the issuance of the operating license. 
Section XI provides testing tequir e ments to verify the opeiadonal readiness of puc^s and valves and the 
stniqturil integrity of pressure retaining components and tbeir supports. 

The ISl and 15T Pre^rams contain a plant-specific list of the applicable components, code classification, 
code category, examinations or tests to be performed, and the frequency and schedule of examination or 
testing. When the code requirements are Impractical, for instance due to plant design, or would result 
in a hardship or unusual difficulty witiiout a con^ensating increase in the level of quality and safety, the 
regulations permit alternatives to be used when authorized by the Commission. 


Thi.'! consequence cstimaie may not envelope sabotage scenarios which could conceivably involve a 
greater radionuclide release. TTiese scenarios are safeguard, information. The information on radio- 
nuclide release (if any) is not available to BNL. 
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Assessment 

Each license \s required to determine the ASME Code Chiss 1, 2> and 3 components and prq)are and 
ISI and 1ST program for these components. Each program is plant specific depending On the design of 
th^i^ and (he classification of componenis. The classificatj on may be determined based on Regulatory 
Guide 1.26, NUREG-OfiOO, or the ANSI/ANS Standards NS2.1 and 51.1, depending on the age of the 
lant and the agreements made with the NRC. The systems important to (he permanently defueled plant 
are radiation monitoring, fuel building, HVAC, aad spent fiiisl pool cooling cleanup. The ASME Boiler 
and Pressure Vessel Codes do not address insmiments and controls such as radiation momt<sring. Fuel 
building HVAC, and spent fuel pool cooling systems may 1)e included in the 1ST programs, depending 
on whether they perfbnn a (tesign basis safety^rdated fiincti.aii. Non-safcly related components are not 
required to be examined or tested in accordance with die Code. Addidonally, some plants may not 
inchi^ HVAC systems in the ISI/IST programs because they do not contain wsrter, steam, or radioactive 
waste. 

It is recommended that licensees of permanently shutdown plants reduce the scope of the ISI and 1ST 
programs to eliminate those systems that do not support spent fuel storage and hyn^ling (including cooUag 
and cleanup) and HVAC. Although the revised program sliould be submitted to the NRC, approval is 
not necessary, unless relief requests aie revised or added. 

Fracture Prevendon Mea^res 

Background 

Sections 50.60, 50.61, and Appendices G and H to Part 50 specify fracture toughness requirements and 
material surveillance programs for the reactor coolant pressure boundary of light water reactors. The 
intent of these regulations is to maintain reactor coolant pressure boundary integrity by assuring adequate 
margins of safety during any condition of normal operation (including anticipated operational 
occurrences). 

Assessment 

Once Che permanently shutdown plant has been completely defueled, the measures required by these 
regulations are no longer necessary. These requirements i»n be eliminated for all spent fuel storage 
configurations without impacting the health and safety of tbe public. 
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ATWS RequirvmeDts 
Backgrotatd 

Ttl jnuposc of 10CFR50.62 is to require improvcmems k the liesign and operation of light water cooled 
nuclear power plants to reduce die likelihood of RPS Ihiiure following anticipated operational 
ocaiTTcrces. This rcgolatioa also requires improvements in Ihe c^ability to mitigate the consequences 
of an ATWS event. 

Asseismatt 

Although ATWS can be a significant contributor to operatiag plant risk, it is not appli«yd>]e to 
permanently shutdown plants wim fuel is stored in subcritical arrays. This regulkiou can be eliminated 
for all spent fuel storage configurations of die permaoeatly defoclcd plants without impacting public 
health and safety. 

Loss of All AC Power RequireiDeiits 
Background 

The less of all AC power requirements Station Blackout Rule is found in 10CFR50.63. The regulation 
requires that all light water cooled nuclear power plants be capable of withstanding a conqilete loss of 
AC power for a specified duration and maincam reactor core cttolii^ during that period. The NRC intent 
is to provide farther assurance that a loss of both the ofeite and onsite emergency AC power systems will 
not adversely affect public health and s^eiy. 

The Station Blackout (SBO) rule was published in die Ju.m 21. 1988 issue of the Federal Register 
(53FB23203). The supplemeotary mformation provided with the rule indicates that the purpose of this 
regplatioii Is to explicitly require that nuclear power plants be designed to insure that core cooling can 
be maintained for a specific duration (coping period) without onsite or oflfeite AC power. The coping 
period can range from two to sixteen hours depending on the plant>specific design and the site 
characteristics. 

Assessment 

The objective of the rule is to reduce the risk of severe accidents resulting from SBO by main ta in ing 
highly reliable AC elecnic power systems and, as an additional defense in depth, assuring that plants can 
cope with a l os s of all AC power for some period of time. The goal is to maintain the core damage 
frequency contribution of SBO to about lO'^/reactor year. 
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AUhougb the rule i£ oriented cenvard core damage, the objective of reduciog severe accident risit due to 
SBO can be applied to a permanently defueJed plant. 

Based on the analysis in NlJK£iQ/CR-1353»^ a total loss of npent fuel cooling would alJow over 40 hours 
o^boilotf before any spent fuel would be exposed. This time Is well in excess of the tnaximum coping 
period required by tt» rule. The long period before fuel damage occurs allows an^le dme for offsite 
power recovery or foel pool malteup.* BNL has estimated ;i fuel damage frequency of 5£-7 (with credit 
for ooe emergency diesel generator (EDG)) and 4E>5 (no EDGs credited) for an extended lo&s of all AC 
power. 


BNL believes that permanenlly shutdown nuclear power jlaois meet the intent of 10CFR50.63. For 
consistency with Reg. Guide 1.15^, wc recommend that the existing (operating based) SBO plant 
procedures and training be revised to reflect the storage of all feel in the spent fuel pool (Configuratioos 
1 and 2). 

The fSFSI of ConEguration 3 should fiilly couform to the requirements of Section 72.122(1). however 
sin ce all fo^ has been removed from the plaid (Configurations 3 and 4) the requirements of 10CFR5(}.63 
arc not applicable. 

M aintenan ce Effectiveness 

Bockgnund 

The NRC amended its reguMons under 10CFR50.65 to require cocomen^ nudear power plant licensees 
to monitor the effectiveness of maintenance activities on safety significant plant equipment. The intent 
is to minimbe the likelihood of failures and events caused by the lack of elective maintenance. The rule 
will require that licenses'. 

* Perform ?nmiat evaluation of Che eflecuveaess of the maintenance program. 

• litssess the overall impact of mooitoring and maintenaoci^ aixivides (which require taking equipment 
out of service) on the performance of safety functions. 

The rule will become effective on July !Q, 1996. 


‘Reference 6 has cstiinated a 24 hour recovery period for actions that require access to the spent fuel 
pool. Tliese could include the use of the fire protection system to provide pool makeup. . Remote 
recovery actions, such as offsite power recovery, are not limited by the auxiliary building radiation 
levels aiul must be accomplished before boiloff exposes the fuel. 
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Assessment 

SecdoD 50.6S» paragra{)h b (scq)e of the monltaring program) ioi:ludes safety-related structures, systems, 
and cnmponentA that are relied upon to remain functional during and after design basis events to prevent 
or the consequences of accidents that couU result \t potential offsite exposure comparable to 

lOCFR Pan 100 guidelines. Also included within the scope cf Che maintenance effectiveness program 
are non-sai^ related structures, systems, and components ([SSCs) Chat are relied upon to m^gate 
accidents. Furthermore, draft regulatory guide DG-IOQl [DG>1001. 8/1/89] clariiies the scope of the 
rule as including "SSCs in the balaiwe-of-plant that would sigrificantly impact saftdy or security. " 

Vsiag the draft regulatory guide and other indostry guidance each licensee will develop a prescriptive 
maintenance effectiveness program to meet the of the mle. 

PUutfs tiiat have formally ceased operations prior to July 10, 19.P0 (the effective dale of the role) arc not 
expected to have inq^lemented a maintenance effectiveness program. It is lecommeoded tiut these 
facilities be exempted, from the requirements of the rule. 

Plants that operate after Xnly 10, 1996 should have a maintenance effectiveness program in place. The 
scopt of the program will vary from piam-to-plani based on plant •speciffc design and operating attributes. 
When a plant is permanently shutdown many of these stnicCares, systems, and components can be 
removed from the maintenance e^ctiveoess program. For these plants, the scope of the maintenance 
effectiveness program can be reduced to reflect the permanenly shutdown plant conffguration, i.e., it 
would only apply to the structures, systous. and components necessary to support safe fuel storage in the 
spent fuel pool (Configurations 1&2). 

The requirements of Section 50.65 are not applicable to spent fuel storage Configurations 3 and 4. 

Periodic F^AR Update Requirements 

Bad^round 

10CFR50.7l(c) requires NPP Hcensecs to file FSAR revisicas annually or six months after each refoeling 
outage (provided the interval between successive updates to the FSAR does not exceed 24 months). The 
updated FSAR shall "include the effect of all changes made in the fticility or procedures described in the 
FSAR all safety evaluations performed by the licensee cither in support of requested license ametulments 
or in support of conclusions that changes did not involve an viueviewed safety question all analyses of 
new safety issues perldrmed by or on behalf of the licensee u Commission request." 

The NRC position on the continued appLcability of 50.71(c) ui permanently shutdown plants appears to 
be evolving. Schedular exemptions from 50.71(e) have beat issued to PSD licensees ,in the past.’ 
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Hcpwcvcr, more recently, the Yankee Nuclear Power Station received an enemption from the FSAR 
update requiitments.* 

+ *■ 

After a decision to permanently shutdown a facility has teen formalized with the NRC. a licensee may 
begin making extensive changes to plant strucoires. systems, and coo^nenu that are no longer 
necessary. Each of these changes will require a 50.59 safety evalnation which in turn requires a FSAR 
review. The continuance of the FSAR update requirenent will provide a somewhat current plant 
reference source for future safety evaluations and will also coatinuc to serve as a liccnaing document. 
Id the supplemental mfomadDn provided as part of the Final Rule (45FR30614-, May 9, 1980] the scope 
of the rule was specifically extended to include older plaitts without PSARs including the Indian Point 
1 and Humboldt Bay plants that were permanently shutdown at the time. In addi!i«^n. wenote the 
periodic* FSAR update reqairemeots for ISPSlS, a passtvo storage system, without the support systems 
required flor fiiel storage in the spent fuel pool. It is recommended that the FSAR update r^irements 
of 50.71(e) be maintained far all spent fuel storage configurations, with schedular exen^tions as 
necessary to enoxirage a tuoely submittal that documents the plant at major decomiuissiomng tmie&tones . 
However, die scope of the document |s expected to he reduced to reflect the decommissioning procees, 
i.e., the removal of plant systems, structures, componeads, aixl prbceduies. that are no longer necessary 
from a health and safe^ p^spective. The I5FSI update requirenunts of 70.72 remain, although for 
consistency, a biennial update period should be consideretl. 

Training and QoaliilcatioQ of Nuclear Power Plant Personnel 

Background 

In 1993 the NRC amended its reguiabons {58 FR 21904. 4/26/93^ to require that each applicant and each 
bolder of a license to operate a nuclear power plant establish, unplement, and mainUin a training 
program. The new requirement, lOCFR 50.120. uses a s]'stenis approach to training lo ensure nuclear 
po^r plant personnel will be qualified to operate and maintain the ^ility in a safe manner for all modes 
of operation. 

The.rule requires training and qualification of the following nuclear pov^r plant personnel: 

• Non-Iicensed operator 

• Shift supervisor 

• Shift technical advisor 


‘I0CFR72.70 currently requires an annual FSAR update for ISFSI liceusett. ThesievUar requircmeivi 
for Part 50 licer^ees was revised from an annual to a refueling outage basis not to exceed 24 months. 
(57FR39353, 8/31/92). 
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• Instrument and control technician 

* Electrical maintenance personnel 

• Mechanical maintenance personnel 

* Radiological protecdon technician 
^ Cfemiscry tecJsruaan 

« Engineering support personnel 

licensed operators, such as control room operators and senior soQtrol room operators, arc not covered 
by ihU rule and wiU continue to be covered by lOCFR Part .>5. Because some senior control room 
operators may also be shift supervisors, only those aspects of training related to their -■Jiift supervisor 
function are covered by this rule. 

As part of the public comments to the proposed Rule, several i»mmecters rccomnofinded that faciliTies 
undergoing decomn^toning, where all iuel has been pennaBeiiUy removed from the reactor vessel, or 
those with a possession only licensee, not be subject to this Rule. The Commission disagreed, stating 
that the provisioos of the Rule are ^pBcable to all Part 50 licetisees. The Commission maintained t ha t 
the systems approach to training embodied in the Rule will ensure that training programs are revised to 
reflect changing plant conditions. Permansnt chsiges to the plant (j.e., deconunissioning) that nnaV» some 
or all of the existing training programs unnecessary can be addressed by the exea^)tion process. Since 
the public risk associated with the penoanoitly shutdown nuclear power plant Is associated with the spent 
fuel, it is recommended that the requiremems of 50.120 contiiue fm ConiigaratioDS 1 and 2 for only 
chose personnel that are responsible for fuel handling and the esndnued sale storage of the spent fuel. 

As sho^vn in the safi^ hazard analyses of Section 4, after the s(«nt fuel has been moved to an ISF51 or 
offsite, the risk to the public is negligible. The tr ainin g and c[uaUftcatiod requirements of 50, 120 can 
therefore be removed for Configurations 3 and 4. 

Materia] Coatrol/Accoimdng of Special Nodear Material (induding US>[AEA Agreement 


Part 70, Sections 51 and 63 provide geiieral material balance, inventory, recordkeeping, and status rep(xt 
requirements that are applicable to nuclear power reactors. Section 53 refers to 10CFR74. 13(a) and 
75.35 which pro\'i(le additiooal detailed material status report requirements including leporting form 
numbers and submittal dates. 

liidq)endent spent fuel storage installadoos have similar requiremimts as specified in 10CFR72.72, 72.76, 
and 75.35. 
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The znitcrial control and accountuig requirements of Part:: 70, 74, and 75 remain applicable for 
pemmeniiy &butclcl^vn plants in spent fuel storage ConfiguratioTis 1 and 2. Licensees in Configuratioiis 
3 ^ovld be exempted from the Section 70.51 and .53 and, w applicable. Part 74. Material accounting 
requiremems will remain for the ISFSI under Parts 72 and, as applicable. Part 75. If all fuel is removed 
from the site, the material control and accounting requiiemects of Pan 70, and all of Paris 74 and 7S are 
not longer applicable. 

Fmandal Protecdon RequiremeDts 

Background 

The financial protection requirements for large nuclear po>?er plants* are found in Part 140 of lOCFR.. 
At the present time, paragraph 140.1 l(aX4) requires a piimary layer of financ ial protection of $200 
million. A secondary layer of financial protection is also mandated. This is an industry retivispective 
rating plan providing for deferred premium charges equal to the pro rata share of public liability 
claims and costs. Under this plan, the curfent maximum deferred premium charges for each nuclear 
reactor which is licensed to operate is $75.5 million with respect to any nuclear incident** No more than 
$10 million per incident is required in a calendar year. Tbe total financial protection for any incident 
would equal the primaxy layer of $200 milUoa plus the secondary of $75.5 million times the number 
of reactors covered, or in excess of $8 billion, 

This liability insurance covers claims restilting from a nuclear Incident or a precautionary evacuation, 
in addition to acetdents invoMog o&lte releases, public evacuation and land contamination, the insurance 
covers liability arising from power plant effluents, storage and cransponation of spent fuel,*** and 
radioactive waste materials. Included in the msuraoce coverage are defense costs for claims settlement. 

10 CFR Part 140 was established in 1957 pursuant to Seciion 170 of the Atomic Energy Act of 1954, 
conihiohly called the Price-Anderson Act. One of the puqioses of the Act was to protect the public by 
a sftnring the availability of funds for the payment of claims arising from a catastrophic nuclear incident. 
The Act required the AEC’s reactor licensees to furnish financial protection (in the form of nuclear 


■ i.e,, a nuclear reactor facility that is designed for produc ng 100,000 electrical kilowatts or more. 

" plus any surcharge assessed under subsection I70o (IX^!) of the Atomic Energy Act of 1954, as 
amended. 

**■ The liabilities and indemnification requirements associated with the transfer of spent fcel from the 
licensee to the Department of Energy will be evaluated on a case by case basis ai a future time when 
spent fuel is shipped to a repository. 
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IL^ility Insurance or the equivalent) to cover public Ikbili^ dims against the licensee and all others who 
might be liable for a nuclear incident. A second major provision required the AEC to indemnify the 
licensee and all others who night be liable in the amount of $500 million over and above the financial 
prt^^on, required. The Aa also limited the liability from a rajclear incident to the sum of the financial 
protection requLied plus the AEC's uidenuuty. For large reactor licensees tl^ resulted in a statutory' 
liability limit of $560 million. The Act had sirajiar provisions ifor certain licensees not operating reactors 
and to certain AEC contractors. 

The fuiancial protection requirement for large nuclear power plants was (and remains) the maximum 
amount of liabiliQ? insurance available at a reasonable cost and on reasonabJe terms from private sources. 
The amount was originally $60 milHon. The required amouni. has been increased in step with Increases 
in the amoiwt of privately available nuclear energy liability ianirance. The current requirement for this 
primary layer of insuraace is $200 million. Other licensees generally have lesser financial protection 
requiremenls which consider type, size, and location, of the licensed activity and “other factors pertaining 
to (he hazard. ** 

In 1975, the PrK;e-ADderson Act was modified and extend^id until 1987 (Public Law 94-197). This 
am e nd ment established a secondary layer of insurance by rec[uiriag that a retrospective premium of $2 
to $5 million be established for large nuclear power plants. Part 140 was revised {42FR 46 1/3/77) to 
establish a retrospective premnim of $5 millioa per facility per incident. The NRC chose the $5 million 
level becaaisc such a premium would not present an undue burden on any size utility. Moreover, since 
the $5 million requirement was the highest allowed by Public Law 94-197, it would result in the 
maximum financial protection available tn pay public liability claims. 

In 1988, Public Law 100-406 modified and extended the Price-Anderson Act to the year 2002. The 
retrospective premium was inaeased to $63 million per reactor oer incident. This limit was subsequently 
increased to $75.5 million (58FR 42851 8/ 12/93) by Section t of the Act, based on the consumer price 
index chaise since 1988. 
nr 

This discussion of the ofrsite liability insurance requirement has established that one intent of the Price- 
Anderson legislation is to protect the public by ensuring that timely compensation is available in the event 
of claims arising from a catastrophic nuclear incident. Unlike the onsite property damage insuraace 
requirement, the offtite liability levels as mandated by Congress do not appear to have an explicit 
technical basis. 

The primary insurance requirement, presently at $200 million, is based on the maximum amount of 
liability insurance available from private sources. Similarly, there does not appear to be an explicit 
techtiical basis for the secondary layer introspective premium of $75.5 million per reactor. 

Although the permanently shutdown nuclear pcwer plant has a lower public rUk, many activities that have 
the potential for public liability claims will continue until all radioacciye materials are removed and the 
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site is released for unrestricted access. This implies that the offsite liability insurance requirernent should 
condctie although, for most coniiguratioiis a lower requiicmew should suffice. 

Aisessirtent 

There are three majoi consideratioDS that are germane ta this o^ite liability assessment. Each is 
discussed below: 

♦ The Relationship of Accident Probability to the Liability Insurance Requirements 

One purpose of the Pfke-Anderson Act was to protect the public by assuring the availability of funds for 
the payment of claims arising from a caiasirophic nuclear incident. Probabilistic Risk Assessments 
(PRAs) provide a mec han i sm to ex a mine the relationship of aceWent frequency and acrifiont consequence 
for a given enterprise. Full power PRAs of nuclear power plants show incre?ssing consequences widi 
decreasing accidmt fiequeades. The accident consequences can be used to detennioe liability insurance 
levefr. 

Although Congress did not oqjlicitly state its intent when q)ecifying or amending the Pricc-Anderaoci Act, 

some inferences can be drawn from a review of the hearing transcripts. 

On March 3, 1976, shortly after the Price-Anderson Amendments Act of 1976 (Public Law 94-197) was 
adopted, tbe Joint Committee ou Atomic Energy held a beating to consider whether the financial risk to 
utilities under the Pnee-Anderson system should be increased.*^ The bearing transcript provided the 
following insighla: 

From the pr^ared statement of Larry Hobart, AssUlaat CJenera] Manager, Amwican Public Power 
Association (p. 34) 

Public Law 94-197 war the resuii of extensive committee hearings and vigorous Congressional 
'tehtee extending aver a two-year period. During Congressional co/triderorfow of the UgulasUm, 
the level of financial risk to be imposed on electric utilities was the nuyor focus of attention. 
Testimony hwj taken on a variety of approaches to the qwesnon. 77ie range of retrospective 
premiums provided under current law is the end-product of that very detailed examination. 

The decision by Congress todi into account the co/iciuswns of this committee relative to risk to 
the public, mcluding evaluation of the findings of the study “An Assessment Accident Risks in U.S. 
Commercial Nuclear Power Plants" prepared under the direction of Dr. Norman C. Rasnutssen 
of the Massachus&ts Imsitute ofTechnology. The committee stated in its report of November 13, 
1975. on this legislation that: "Insofar as the amount cf financial protection for the public is 
concerned, both Dr, Rostmssen testimony b^re the joint Committee last year and the final report 
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c^irm that the total of public and private indemnity provided for by this bill is adequate to cover 
any credible accident -nhidt might occur. * 

As part of the genera] discussion, committee member representative Joho JB. Anderson of Uliiiois stated 
(P.ljf 

One further comment on she question of the $560 rmllion limit on UabUdy. We did have some 
testimony before Joint Committee when considered the extension of Price-Anderson to she 
^ect diat this would t^rd protection for about 96 percent of all die accidents that might occur. 

In other words, that 96 percent of die probable accidents that could occur would be below the 
extent of the limits iirqntsed on Uabiiity under this stands and the kind of accident that would 
exceed that amount would be one that would probably occur once in every 5,000 years and dua 
as the pool floats upward, as it wiU do under the legislation, as I know the Senmar is aware, to 
about SI billion by 1985 this would include 99 percent of all accidents that might occur. In other 
words, accidents that would exceed that SJ billion would likely occur once in 10,000 years. 

The witness. Senator Charles H. Percy from Illinois responded in part, 

The commksee was very Hire to est(d>lish through the Rasmussen report the faa dua the risks are 
reUaivefylow. We needed some means cf bringing it down from a lO.OOO-yearspan to wfus we 
can realfy comprehend in relation to our own insurance poddes. We don \ have to be concerned 
about 10,000 years so mudi as the probabUity of on accident occurring once in 10,000 chances 
in I year or once in a thousand chances in 10 years. The Rasmussen study shows shat when 100 
reactors are on line, the probability over a lO-year period of an accident with $900 rmllion in 
property damages, a 2.000 square mile decontamination area, a 130 square mile relocation area. 

300 early illnesses and total heatsk ^ects over a 30 years of 5,100 latent cancer deaths, 42, 000 
thyroid nodules and several hundred genetic defects, is one in a thousand. 

On the basis of this testimony we can extr^lam that the frequency (F) of a release resulting in the stated 
consequences is; 

F/ reactor year x 100 reactors x 10 years = l.OE-3, therefore; 

F = l-OE-^/reactor year 

These statements (and the intent of the Joint Conunittee) can be interpreted two ways: 

The intent of the committee was to ensure that the primary and secondary layers of financial 
indemnity will afford protection for about 96 to 99 percent of the accidents that might occur. 
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2. The intern of ihe comnrirttee wai lo dctcmdjic a credible accideni frequency, and eslahlish indemnit)' 
Levels based on the estimate ccnsequenoes of that cred'hle accident. 

For the purposes of openoing power reactors these two loteipretations have the same outcome. However, 
fQ| ih^PSD plant they can produce disparate results, when ihe release frequency distribution is different 
from the full power opcratioB of a nuclear plant. For example, if a release freiiueucy ranged between 
tE-7 and IE-10, with lE-9 and greater comprisiag 99 percent of the total frequency, interpretation 
number 1, would require the fioancial protection levels based on a lE-d acddent. However, 
interpretation number 2 would not require any liability iositrance. 

It is likely that Congress implicitly assumed a credible accident frequency (interpretation luu&ber 2). We 
believe that the intent of Congress in establishing a ictrospecdve premium in the ran^ of $2 to $5 miliion 
was to ensure that adequate funds were available to cover any credible accident that might occur. That 
level of funds appears to be $1 billion. The associated “crwliblc’' accident frequency is about lE-d per 
reactor year. 

The release frequency estimates for the spent fuel storage coDfrguration represeniative accident sequences 
are provided in Section 3. The release ^equency for the Coflfrguration 1 accident is in the E-6 range for 
both BWRs and PWRs. Tlu spent fuel assembly drop (Goaflgur^on 2) Is 3E-4 events per year. The 
ISFSI release frequency (Configuration 3) of 6E-6 events pej’ year is from an EPRl study. However, as 
discussed in Section 3; it is oar judgemeu that this frequency is overstated by at least two orders of 
magnitude. The estimated release frequency is approximately 3E-7 events per year. The Configuration 
4 seismicaliy induced berated water storage (BWST) rupture has been estimated at 2E-7 events per 
year. 


Table B.2 A Comparison of Comiequence Estimates 


im 

Early 

Fatalities 

Latent 

Fatalities 

.! 'Societal 
.>CPef?on-R^> 

:*iBoimdajrj - 

Coademned 

Land 

(Sql^^les) 

jjgH 


0 

2 

4000 

0.009 

0.0 

tl«g 1 


0 

0.22 

690 

0.472 

0.0002 

neg 1 

|tMI 2‘ 

0 

0.4 

-2000 

0.100 

0.00 

neg^ 1 


1. TMI 2 accident information is from the Rogovin Report (Ref. J2) 

2. Established based <hi milk and veganon sanqjUng results reported in Reference 12. All samples were 
well under EPA protective action levels. 
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* Th« Relatianship that Accident Consequence Calcuiattons Have to Actual Liability Expenaes 

Consequence codes sucb a$ the MELCOR Accident Consequence Code System (MAACS) are used to 
esdmaie the outcomes of radiolDgical accidents in mrms of heat:li ejects, population dose, and ecoAOmic 
cos^ qjpears that one bases of the of&ite Uability requirement for large power reactors is an estimate 
of accident consequences. However, these calculations are not necessarily representative of actual 
experience. 

For exaitq)le, Table B.2 pnesems the consequence estimates fex* Coofiguratioss 2 and 3 using the IvlAACS 
Code. The Three Mile Island Unit 2 accident data is also provided for comparison. The table shows that 
the TMI 2 of&ice heahh and economic consequences are similar to the esdmates for Configuration 2 ajid 
3. Yet. as of 1993. $d0 million has been awarded settlemfent of claims arising ftom the TMI 2 aeddent. 
A significant number of claims were still unsettled as of 1993.“ 

There clearly is a dispuity between the eiqjected consequences and the public's perception of an acccdenc. 
The Rogovin Report^ recognized this stating: 

In our view, the fact that there will •be no adverse radiation health effeas. or very minimal effeew. 
from the Three Mile Island accident has not been clearfy understood by the public. It is clear to us 
that the public misconcqnion about the risks associated v4th the actual releases measured during the 
accident, as well as about the ris/ts asiociated with nuclear power plants generally, has been due to 
a failure to convey credible information regarding the acbuzl rides in an understandable fashion to 
the public. 

Despite significant education efforts, the majority of the public is not comfortable with nuclear power. 
In al] likelihood, the public mistrust of all things nuclear will condnue for the foreseeable foture. In this 
environment the public reacdoa to relatively minor incidents will be exacerbated, (e.g., precautionary 
evacuation) and result in economic consequences that are fai in excess of code predictions. 

z 

• The PrIceAnderson Requirements fur Non Operating Reactors and ISFSIs 

Section 170 of the Atomic Energy Act,' Part a requires that: 

‘Each licensee issued under Section IC3 or 104 and each construction permit issued under Section 
J85 shall, and each lictfnfee issued under Section 53. 63, or 81 may. for the public purposes cited 
in Section 2J. haye as a condition of the license a requirement that the licensee have and maintain 
Juumcial protection of such type and in such amounts as the Nuclear Regulatory Commission (in this 


'Cor^dnly known as the Price-Anderson Act. 
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secnon reared to.as tht “CAmmission'’) in the exercise ef Us licensing and regulatory autkorUy and 
responsibility shall require. . . ’ (emphasis added) 

The NRC must require financial protection for licensees i^ued under Section 103 (commercial licenses), 
S«^orvJ04 (medical therapy and research and development) and for construction permits and operating 
licenses under Section 1S5. Section I70b gives the Commission the authority to require less than the 
maximum amount of primary financial protection, in cxinsidcraticn of other factors inchidiog, the type, 
siw, and locations of the Uceosed activity. However, the Act specifies primary and secondary insurance 
amounts for facilities designed for producing subsUntUl amount of clectriciiy, Financial protection is 
not mandated for Sections 53, 63, and SI which addresses the domestic distribution of: special r u c lirar 
material, source material, and byproduct marerial, respectively. 

There has been significant debate regarding the at^licahilicy of Section 170 to permanently shutdown 
facilities. After a sufficient cooling period such that there is bo longer the threat of rapid zircaloy 
oxtdatiOD, the acc i dents that could be associa te d with the PSD faciJjty . have significantly reduced 
consequences. Cases can be made for removing the offsite liability insurance requirement or continuing 
it with less than the maximum amount required for the permanently shutdown facility. 

Section 4 of this report developed accident consequence estimates for the four spent fuel storage 
configurations that were assessed for this program. 

Coofiguration 1. “Hot Fuel in the Spent Fuel Pool, " postulated rapid zircaloy oxidation of the spent fuel 
rods after the loss of the pool water inventory. The safety hazard analysis has estimated consequences 
that arc approximately equal to a severe core damage accident. 

Configuration 2, “Cold Fuel in the Spent Fuel Pool," has sufficiently low decay heat loads such that the 
cladding will remain intact even if all spent fuel pool water is lost. Configuration 2 coosiders the 
consequences of a dropped assembly. The safety hazard analysis, as discussed In Section 4 of shows 
negligible offsite costs. 

^ f 

In lieu of long term storage in the spent fuel pool, a permanenUy shutdown nuclear power plant may store 
its spent fuel in an Independent Spent Fuel Storage Installation (ISFSI), before, during, and after, the 
plant itself has been decocunLssinned. As such. Configuration 3 must examine the regulatory 
requirements for the plant without fuel (similar to Configuration 4) and the iSFSl. The postulated 
accident for Configuration 3 is a breach of the ISFSl which damages a single BWR or PWR fuel 
assembly.* The estimated offsite cost is negligible 


“This consequence estimate may not envelc^ sabouge scenarios which could conceivably involve a 
greater radionuclide release. These scenarios are safeguard information. The information on 
radionuclide release (if any) is not available to BNL. 


NUREG/CR-6451 


B.32 



186 


Appeodix B 

Configuration 4, "All Fuel Removed from the Site." assumes that all apeut fuel baa been shipped offsite, 
Including any that might have been stored in an ISFSI. As discussed in Section 4, the postulated 
ar.r.iriwi fai radioactive releases to the atmosphere during decommissiooiog do cot pose a significant threat 
to the onsite workers or the public. For the purpose of estimating onsite accident cleanup costs, the 
postilaisd scenario far Configuration 4 is the mpture of the b<mited water storage tank. Approximately 
450,000 galloos of slightly radioactive wa^ is released causing onske soil contaminadou and potential 
fji ftfaminati on of the water table. BNL has performed l arions that indicate tritium levels will be 
below the maximum coocestration limit far drinking water at ttie site boundary. Offsite remediation has 
not been considered and again ofl^ite costs are considered to be negligihle. 

Given the potential magnitude of the coQse<{uccces, it is iqipropriatc chat die i^ite Uability insurance 
requirements of iOCFR Part 140, both the primaiy and secondary levels, remain in place far 
Configuradoii 1. 

The insurance recommendations far the lenuiiilng coafiguratiatis are not as straightfarward. Qualitative 
justificatioiis can be made for anywhere from. SO to $200 nullion. 

Since the analyses show minimal oi&ite consequences, a case can be made for eliminating the offsite 
[iability requirements far Configurations 2, 3, and 4. Any liability awards be tninitoal and the 
licensee should be able to pay these awards in a timely manner, thereby sadafying the intent of the Price- 
Anderson Act. 

Conversely, the $200 million figure recognizes the possibility of a large suit for alleged damages due 
to routine, low level radioactive effluents from the plant duiLig decommissiomng. 

All things considered, a $100 million ofislte liability insurance requirement is a reasonable compromise 
for Che permanently shutdown plant. The TM! 2 experience has shown that significant judgements can 
be awarded, de^he oegUgible of&he consequences. It is also recommended that these plants be allowed 
to withdraw from the secondary level of protection. In addition, the exemption piocess could be used to 
justly l6wer plant specific reqifiremeots, as deemed appropriate. 

For the independent spent fuel storage instalJations (LSFSIs) that are not covered under an existing site 
policy, it is acknowledged that a lower Uability Until could be justified. The passive nature of the 
iostallation, and the expected lack of radioactive efilue&ts, routine or otherwise, conceivably cesults In 
less liability exposure. 
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Annual Fees for Licensees 

BackgroutuI 

Pa^t 1^1 of lOCFR, "Annual Fees for Nuclear Power Reactor Operating Licenses/ was published on 
September 18, 1986 13IFR33224I as a final rule. Tbe rule assessed an annual fee for FYI987 for every 
power reactor Ikensed to operate. The annual fee was instituted to comply with the statutory mandate 
of the Consolidated Omnibus Budget Reconciliation Act of 1985. The scope of this section was expanded 
f56FR31472, 7/'I0/91] to include other entities including nonpower reactors, nuterials licensees, part 72 
ISFSI licensees, feel facilities, etc., In response to the congressional mandate requiring the NRC to 
recover approxiimiely 100% of its budget authority in FY1991 and the four succeeding years. In the 
Responses to Comments, Section D, Specific Fee Issues of the Final Rule, the NRC responded to the 
issue of annua! fees for shutdown plants. Two conunenters had indicated that charging the fell annual 
power reactor fee was not fair because certain costs allocated to ail power reactors were not applicable 
to permanently shutdown plants. The Commission responded that the proposed rule excluded power 
reactors with a POL’ from the FY 1991 fee base. This waiver was extended and remains in effect for 
FY95. 

Asses^nent 

The NRC is required to recover approximately 100% of hs budget authority. The licctisinf and 
inspection fees assessed under Part 170 recover the costs of providing individually identifiable sen/ices 
to specific applicants for, and holders of, NRC licenses and approvals. Part 17J provides for the 
recovecy of NRC budgeted costs for generic regulatory activities for each class of licensee. For exan^ile, 
the geiurlc activities associated with pow^ reactor licensees include: reactor decoiiunissioning, license 
renewal, construction permit, and operating license reviews. Also. included are genetic costs such as the 
Incident Re^onse Center and certain other NRC effons that can support other licensees, but are primarily 
established for the power reactor licensee. Costs attributable to types of licenses other than power 
reactors (i.e., part 72 licensees) consists of generic regulatory costs and other costs not recoverable under 
Part 170, including rulemaking, upgrading safeguards requirements, modifying the standard review plans 
and developing inspection programs. 

Permanently shutdown power reactor licensees continue to require NRC services, although not to the 
extent of a full power licensee. It is recommended that the Part 50 licensees, authorized to possess but 
not operate a nuclear power reactor be assessed as a group for the KRC services that are to be provided. 
If The appropriate fees cannot be accurately a.sses!>ed at thlf time, perhap.^; a fee that is equivalent to the 
annual ISFSI fee can be instituted. 


'or with a formal NRC order prohibiting placing fuel back in the reactor vessel. 
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